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(57) Abstract: A compound represented by 
the formula (1): (I) [wherein R| represents 
-S(0)p-A, -S-(0)<,-B, or -O-D (wherein p and 
q each independently is 0 lo 2; A represents 
optionally substituted linear Ci.io alkyi; B and 
D each independently represents an optionally 
substituted ring structure): R2 represents 
hydrogen, etc.; Xj and X2 each independently 
represents nitrogen or CH, provided thai 
not both of Xi and Xz are nitrogen; and tlie 
structure has a nitrogen-containing, monocyclic 
or bicyclic heteroaryl group adjacent lo ihe carbon atom bonded lo ihe amide group] or a pharmaceulically acceplable salt of tlie 
compound. The compound has glucokinasc activity and is useful for diabetes, diabetic nephropathy, diabetic retinopathy, diabetic 
neuropathy, diabetic arteriosclerosis, etc. 
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(57) mid: 

^ ( 1 ) [^^ . R • S (O) 
p-A. -S - (O) q 'B Xii'O • 
D^^t (pRtJSqttlillALTO 

J:v>^«|it> R»«H^. X.&U'Xj 

mmitwm. mmmitmmm. nmm^^m^. mmmmmmmitm 
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m m m 

^ m ^ m 
''^ m m 

ifJVn^^i—^ (GK) (ATP : D-hexo s e 6-phosphot 
ransferaze. EC 2. 7. 1. 1) it. m%M(D4m<D^^V^i— 

|^-l?SSc ^JVn^i—'\£&rf(DS-0(D^^'J=^^—i£ (I. II, III) 
lmU&.-f<Dif)V=i-XMmxm^fSmmmVXV^'5<0izMV. if)V:2 
:i(.^^M(Oir)VU-:^\Zlf^t^Km\t. SmMt^SW-^sMfitjfiVi. ISt-oX. 
lE'^^m (5raM) is^^. :ft^jfDB±# (10-1 5mM) (DMm^i\XM)^^'U 

x(Dmm^ e>, mmz^}v^=¥'^'-'^iit^»(D^)u:n-MEnmzmmfsim^\^ 
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ODY 2 (maturity-onset diabetes of the 

young) tw\m^^mzmmm^mmr^'&m\zm^xif)V'3^-r-i£m. 

)va-7.m'^mzmmMm^^rciyX\^^^o -:^^<oi immmmmmxif' 
^')—'^^mmm.\z\'mm,^-^mm(0'i >x u ymmm^mt^mom'm. 

tLxm^t^f^^n^o 

en t r omed i a 1 hypo t ha 1 amu s, VMH) IzmmVXBM 

iyX^^^ctmM<E>ti-^\z-^nrc. YUH(Dm2W\(Dnmmmt. 

L-T, ^)va-7.mmw<D^)i:n'^s. >mp^^^iz^oxif)vn-7.imm\-r 

JiW?^^;i/n-x?im^^b (5-2 omM) \z\^mvxm^it-^n^f)^^jv:3-D- 

YHU(D^)va-xm^m^i^7sv-j^\zmm^-^mmo-(>7.^) ymj^^t 
mm^if)vzi:^i—ii^^hrc^:^:=-XM.f)mM-^nxi^^^o m-oxM-m. mm 
^-^mm\zm^yHu<D^)un^i--'\f^^it^n^mmzusm&iE^^M<D 
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*]^^WJc:^3gWM^T§{b'&tli:tT«> ^ (I I I) 




T^^^n^ib-g-WWOO 0/2 6 2 0 2-^^l6CM^$nTVi§o b;J>ib±IB 

i^)i±^e>;&itc:M;^§o ±ffi^ (i ri) \zmWL<oit'^m(r>mmt. c 

^ViT, ±IBWO0 0/2 6 2 0 2-^^?g{C|3i^(*J^< , *fc-enSr^l^-r§IB 
*fc, ^ ( I V) 




(IV) 

>o5wooo/3 9 11 8#^fg{cii^$nTVi§o ^mit-^m (i v) 

T, i^mit^<^tim7t±mf3^^o ±fS^b'&tl (V) Offli^fi. Fact 

{d, mmt^i^ (IV) 3&ii8^^nfeJtiB:5:fixwo 0 0/3 9 1 1 8-^i;j$g{cfi, 
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{b'&ti ( I V) ^mmm<Dmm\:k'cs/x\t^mM t Lxhy^mr^ s t ©ism 



T^^tl^^b-^tl^Ji'^OO 0/3 9 11 8-^^|gJ'|B«^$nTViSo b>6^Lfj: 
actor Xafi^3^JfCllT^fe®T250, t7tffl3i®®(C*5(/iTt)*S'fb'& 

?>/5^t-s?5: 0 ^ K^^g+fcfe Cine* ©ib-s-tid^ 

$e.ic. (VI) 



l?«^n§^b^W#WBS6 4 - 2 5 7 6 4#^^tC§^^$nTVi§o b^d^b^S: 
^fc. TIBiC (VII) 




Me 




(vl) 
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Me 




m^m^mmt^i^m^^t^%(Dtvx. woo i/i o s e 5-^^$b(c 

m m (o m 

v^sci mFom^mmz\tmhx\/^uii^^fzMt^im^(omm^'^mx'^^ 
(1) ^ (I) 
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O 




(I) 

l^^. RHi. -S (O) p-A, -S- (O) Q-BX\t-0-D^mb iZ. 

sm$nTViTfej:Viam®c 1 - c 1 oyjv^jm^^L. brzsdu. -en 

"^nnU-hX. Ri°T«^$tlTViTfed;V^R^2^^j^^ R2fj7jcm0^s AD 
X^tm^iZNtU^^HtfSi^^) . ^ ill) 




(II) 



7^ p T u ~)vm m^'r oT^j -)vmtR ' ° -rMi^^nTViT % ^ v^) ( 

)V^. ADy>M^, kh'p^v'Sv jt^©c i-c6 7;wi/S, 

7U-;i/:t^5/S, 7U-;vx;i'>j^r:;i/S, 7U-;i/7.w-;i/;e-^v^, 
N-7V-)VX)v-^:=.jV7^ym. 7V~)ix)vy7'^^)iM. N-7U-;i':^ 
ji/A'^-f^us, 7^'r;^s^ 7P+5>s, c2-c6 7;^;^y-r;^s^ n-c2 
-c 6 7;i';«jy-f;i/75/», c i - c 6 7;i'=^^;i/5^:^S, n-ci-C6 7;u 



wo 03/080585 



7 



PCT/JP03/03656 



1 -C6 7;Wi'X;P7^r:;i/S. c i - c 6 - N-ci 

yVV)vm. tfy>^;i/«, tf7>^~;us, t!usv-;u^, tfU^^>?ii;i/S, tf 
^^/u;i/»> trDU;i'»> ^ujus. 7^ifn;i/S. -rs^j^^/Uv' 

-fy4^/u;i'S, -rv<>Ku;pa> -r>Hu;ps, x 

^U>z^:t^>^yx.-Jl&. ^^U>-y:t^iyyx.~)m.^yV)Vm. HUH. 

D^v:^/u::.;p«, ^>v/'r^iS^yu;i/a> ^>v'^=^ti-yu;p», 
7W)i'&. ^>yh'j7yu;i'Sx«^>y>'^x;i/S^^f) ] 

(2) SaiH (1) (C:feViT, A0R^O;&?Rii^3tttR^i'T«l^$nTliT«b«fc 
ti^YhiTfc^a^^L. B®Ri2j^?Ri»Tgil$nTi.iT'bJ;ti:7x-;us, -TV 

5^7V/U;i/S, -i^yV^Jjm. :t^^VU)m. ^7'/^Jjm. ^7z^7V0 

tru h*5^7yu;i/^, ^>y-f SiS^yujus, ^>i/5F7i/u;psxtt^>Vh 
u 7 y u B © R ^ «»30tR 1 1 1 x«R ^ ^ ^ tsm$ nx v^t i 

^'^U>i^^^-yy3^:=-)l^&Xit^y'^Jjvm^^V. 55^-:3D(Z)Ri»/&tRiii 

^''rmm^nTi^^xh^i^^mtymm^^L. ^ (i n x^$n-&^T-D7 

(II) ©A-rD7U-;P»;&^^7yu;t'». -1*5:$*'VU;i'», ^V^'/ 
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7ti^>'m. sm® c 1 - c 6 7;i^=^;ps, c i - c e 7)\^^)vj-^m. 
c 1 - c 6 7;i'^;i/x;i/7K-;u», c i - c 6 7)vn^=ymx\tc i - c 6 7;i' 

7y)V^)vm. 7U-;i/a, 7U-;i/9^^S> 7U-;V7>;i^7)n-;i/^, 7D'r;i/ 

7n4^v'a^ C 1 - C 6 7;U^;U5^:tS, C 1 - C 6 7;WUX;i'7xi' 

c 1-c 6 7;wwx;i/3j^-;i/S> c i -c 67;i/n^'>S. ci-C67 

;i/3;^->;<j;i/z}?-;i/SX«C 3 - C 6 v'i? □7;Wl':t+>'»T^^'ffc-&!|^, 

(3) ME (1) {C*3ViT. A©R^'';&tRii3;5^j^Rii3^g^^^.^Vi^%c!: 
Vi^ttmXTc&O. B©R^2^?R^'>Tgm$nTViTfec!;Vi7xZi;i/S, -fS 

iS'Vu;PS. :t=^ii-yu;!/S> 5^7yu;i/S, 5^7v7i/u;ps, hU7yu;i/ 
^ 1 ^XUR ' ^ ^-^M^^nrviTfe j;ViM^t;7KmSTa& ?j , D® R ^ 2^SR ^ 

xX;i/SXl*^9^^>>':t=^v'7xn;i.«7?^?)^ DWR^Oj^SR^^^^rf^Rna 
TgJfe^nxViT'b J;^i^<b7jcm»Tife R 2©R ^ °5&SR ^ ^ ^XfiR ^ ^ ^T®^ 

yji-tu^^jvm. Ao^'>^^, kHD^^vs. ]tii©ci-c6 7;i^=^;i/», 
«©«gfpc3_g^'fb7K^*, c 1 -C6 7;m4^s^S, c 1 -c 6 7;un:^^>' 
c 1 - c 6 7;i'4^Ji/^:tSX«c 1 - c 6 7;i/4^;i'X;i/7l^-;i'S 

T^t), d^O, 5S: (I I) ©^T-P7U-;i/Scr)R'''5{»^R'''X«Ri^2^fig| 
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3, 4-5=-Ti?7Vu;w», hU7v^u;v». :t^ifyu;u». -ry^-tJ-^/u;u 

(4) ffirlB (1) lC43ViT, AcDR^^^O^R^^^X^iR^^^-Trg^^nTViT^bcl; 

:^vu;u». :^^D-'/^))vm. ^7>^7Vu;i/S, i>U7yu;p 

^v'>'xn;i/XXfit!iJ H5^7V^U;i/St?^feO, B^R^^^tRn^xf^R^^^T 

Li7x-;i/*. i-y^)m. tfU5^;i/a, x5^i/>'5^:t=^^>'7xn;i/SX{*^^ 

%^V^mt:i^m&r$> t) , R ' OR ' °:d^R ' ' 'X«R " ^TSi^^nxViT'b J; t/^ 
R^^';&^7j<mM^, :tiJl't^^iy)vm. h^Jy)V:tnyf^^)ums 
AD^r>M^> t KP:^^^^^. mm<Dc 1 - C 6 7;i/^;i^s. Mt^OlS^ftlC 3 - 
c 9»7K^». c 1 - c 6 7;i'n:^>'S, c 1 - c 6 7;^□4^v':^7;^3l?-;l/S^ 

c 1 - c 6 7;i/=^^>'i/9^:t»xft c 1 - c 6 7;wi/x;i/7i^:^;i'STa5 D > 

(I I) (DR^°;&5, Rii4X(iR^^^-TrSI^$nTV^TfeJ;liM-fb7K^Si?^0> 

H D4^->», 7 u 7 u it^© c 1 - c 6 7;i'*;i'», c i 

-C6 7;Wl/9^:tS, C 1 - C6 7;i/3^>'®X«C 1 - C6 7;pn:^^$^;^7;i' 

(5) MI3 (4) H:feViT, ( I ) ^^OR'jS^-S (O) p-AX«-S- (O) 

(6) tfilB (4) tfeViT, (I) 4>©R^;&^*-0-DT*?)^b^tl. 

(7) ^ (I) tOX^J^t/X^^^^t^lCCHTM (3) Mo{b-&i^. 

(8) (I) ^(Dy.^'ms'^^(D---i5-tf^^nwf-^^^m^ (a) tB«!cc[)ik'&ti> 

(9) (I) tOX^WX^y&^'^^CCH'r^SMIB (4) O^b-^tl. 

(1 0) ^ (I) 4'OXiBLr)tX2©-;^5&t^i|ll^T*StrS (4) i3m(D'fb-& 
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(1 1) MiB (1) 75S (1 0) <D\,^rnmz^&m(Dit^m^^m0z^tr^i^ 

(1 2) BuiB (1) 7!>s (1 0) (D^^-fm^izmmmt^m^mM^t-r^m 

(1 3) MiB (1) 7!rs (1 0) 0^^-fnmzmm(D^t^m^^M^ 

(14) mm (1) 7bm (10) m^'rn\zmm(Dit^m^^m^^trum 

uTiz. :^mmm^iz:^^^xm^^^n^mm(DMf^^tmL. :^^m\z'D\,^x 
^izumizmMT^o 

^'^jm. ^v^=^)vm. sec t e r t ^>g^;i/ 

'i*v75;i'»> :^ir^y^)\'^. ^v^y^jm. i, \--J^^)Wu\i 
;PS> 1 2-p^5^;i/7'5^;i^»> i. 2-i>^^5";i/yntf;i/», 

-f v^4^'>;i/S, i-^5^;i/^>5^;i/S. 2 -;<5^;i/^>5^;i/S, 
3-p^5";p^>^;p«> 1. i-i^p<5^;i/:/5^;i/«. i, 2->5pt5^;i/7'5^;i/S, 
2, 2-5^^5^;v:/5^;i'». i. 3-i^^g^;p:/9";i/K. 2, 3->?>5";p:/5^ 
^l/S. 3, 3->?;^5^;P'::^5^;i/S, i -X5";py9^;i/S, 2 -x5^;i<':/5';i/S, 
1, 2, 2-bu^5^;u:/Ptr;i^S, i -x5^;i'-2-><5^;uyDtf;i'S^55?^ 

m^iti'^u^u}^)Vm. 'y^nzr^^jm. =yifu^y^}vm. zy^u^^iyjv 
TtS^it^b, m^it^h^z^m. xh^v-S, :/P5}?=^^5^S, -ivzfu^^-y 
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mxU^yy)Vm. i-7x:z;i/X5^;j/S> 2-7x:n;i'X^F;i'S^ l-:h75^ 

mwi^tmLM^w^h. mx\t^>z^}vr5.^M. 7s.^^)V7^j^m'^mi 

r7;u=^^;i/x;i/7 7t<;i/»j t\%. mm7}V^}V7.)Vy7'^^}VM(om^ 
®7K^M-?«SE7;u^;i'ST^ y n^s Sic* b , m a ^^ji^x;!/ 7 

^^J7 )V^)V7s)vy 7=^^ )vm t.\t. mm7 )V^)i7.)i'y 7"^^ )vm<Dm 

2<D7mw<=f'iim-y.\tmu^mu7)v^)]/m^i^um-^ntcM^w^h. mx 
7'e^jm^timi-f6n^o 

M^scftT§j&\ x\mM.m(D^7-u7v~)vMt^y^ym.^L<\t\do-y 
ymt-^m^Lrcmm(D^r-ti7^)-)m^M^L. mxuyvjm. ^xx;i/ 

h!DU«, -YS^^UJV*. e^yu;P«. 5"7yU;i/S> f-7i^7V^J 
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^J^i^-Jim. tf^>^-;i/», -iV^J\))Vm. ^:h7U-;i/», 

^/Uv^rijus, =^y^iJ-u-;i/«, zyyJ^)-}v^^ ^>x-r^iS^yu;i/S, 
5 :$^v^eu ^>y7^n;i.». i, 2-^>y^ 

r/\py>jg^j iji, Mmmi: mmir. s'^^m^ 

sec -':f^)UtiJWi^^)m. t e r t -:f^JV:f]JWi^-()mmi:)mf6tL 

5ya^;ti*L, f!i^ff;<5^;i^75ys, X5^;p75y», yotf;i.75ys, 

^yyDlf;U75yS, :/5^;i.75y«, s e c->^5^;P75y»X«t e r t 

r>?m7;i^+;i/75ysj l^-xttM^siii3M7;wi/S(;:j:D 
>^g^$n;^c75/«^it*U m^J>^^5^;i.75yS. >?x5^;i.75yK, 

r7^;WP7$y»j t.\%. 75y»07K^i^WttriB7^;Wi.«Tty 
«M$tifc«^»L, MAt^^>i^;i.75yS. 7x-;ux5^;i.7$y^X« 
2 - :7 X -;i.x5^;i/7 5 y ^^*«^tf ens. 
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mm-^ntcm^MWL. m^^^P^>i^j\^7^yM^ -yy:c-}vx.^)i'r5.yfm 

r7^JWl/:t^>'«J (hfi, HfIIB7^;i/^;PS<i:^^JI-?i:5&^*!^^bfcffi^ 
r7U-;i/75ySj <i:^J> 75/*©7K^J®Wtul27U-;i^»T^/Mg| 

r7u-;i'7.;i'7jN-;i'Sj tit. mm70-}vmtx)v-^:z)vmt'fy^^^Lrc 
r7'J-;i^7>;i/4^x;i/^^->aj tt^, 7jcmS(7)7K^j^^&Huf27U-;P7.;i/ 

TT U -)l<7.)V7t.-jl7 5 y »j <?: 75/ »©7jcf^M^5i>ttfrSB7 U -;i'7. 
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^7 0-)V7.)vy7'e-()vmi tit. x)uy7^'<)m<D7mm'f-i^^7 0-jv 

}]/y7=t^}vm. t:7xz:;i/7.;i/7 7t-r;i'»W^^f 

u -)vts)vn^-( )vm t \t. ts)vn^^ )vm(Dimm.=f'ifi7 u -just 

■i )\'^. \f.y3L:L)vti)vn=i:^)v^mmM^n^o 
^yn^zyMi tit. WiBTu-i jmtmmmi't'^^f^^Lrc&^Mf^L. m 

^7)vt5y-()V7^jm tu. mmMj^)vmt7%jmtfAm'^\.tc 
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mitT^mmi tit. mm^i7bm6(Dmm<Dr)v^}m^^tfi\ x\tmm 

"f-ff^^mm^. mnmfx\tmmm^i:m^mt>'oxh>xh^^>f)\ xit/w 
mmm^ i e (Dmm(D7)\^^Jvm^(Dm^^l^m±•^^=■&^'^xit^m^^^ 
Ti^'&^nTViTfectvio m-mm-^xu^m^^omt. ixit2'ch^;it 

'iV^u}djmmi^<it'f^}VmXitTB^ (VIII) 



L < ^-f y y P bf;p»x«TIHSC ( I X) 



Ha 




(VIII) 
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(IX) 

R4i> -S (O) p-A, -S (O) q-BSfc«-0-D^*T. 

x>mJ^Q.\t. ^n^tmsLhxox\t2xh^z.hf}m^\^<. oxh^:it 

SfcA©E^®c 1 -c 1 ot;1'+;1/S«. R'''©^<b7K^»<hii®'&i.T. 

'^\^<\tz7bm.7 (omm'^^i^^hx^^xh^w ^AommmtLx^t. 

\t-y^uy'u\^)V^. y^u^^^AM. yi7U<y^)m. ^y^n^^yjv^ v 
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<. ^J-JVM. X5^;va. y'u}d)m. ^V^a\djvm. zy^u^y^jvm. 

}v-tu^^}vm. Auy>M^> hb'D^->s, m^(DC3-c9 

T^jwv^t^s^a, 79;wi':i?;i'fc;i'S. N-T^;i'^;i/:t);i/n 

7U->'P7>;l^7j^::i;i'S> 7U-;V7;;i/4^:::;l':r+v'S. N-7U-;V7.;i/ 

u-c)vm. 7u=^zym. c2-c%7}Vi3j^)vm. i^-c2-c^7)v-^^^ 

)V7^J^. C 1 - C 6 7; WI/5^:tS> li-Cl-C%7)V^)V7.)\^y 7"^^ 

N. N-v'-c i-c6 7;i'4^;i/x;V77^'i';us. ci-c6 7;u+;i' 

x;i/7^:^;i/S, c i -c 6 7;wu7.;i/fc;i/S> n-c i -c 6 7;i/^;i/7. 
;p7j>-;i'75/S. c i-C6 7;i'3^>'», c 1 -c 6 7;u3^>';tj;i'fc;i^ 
SXfic 1 - c 6 7;i/+;i'7a y S^s^-To 

^L<, R^^3Xl*R^''Tfim$nWT*>cl:Vim7j<:|^Sdsa;DJf^bVi. 

R^iH*> 7jcmM^, a^®c l-C6 7;w^S^ ;^;w\*t'r;i/:t=^v' 

4^vS> ^t^©«SfnC 3-C9tt*»> 7y)V^)Vm. 7U-;i'S, 7D-r;i/ 
7D^v», C l-C6 7;Wl'5":t*> C 1 - C 6 7;i/n^^e/SX«C 1 
-C 6 7JWn=lrv;^;i/fc;i/STSD> R'^n^zK^MT, ItiI©Cl-C6 7 

Stfe(D^fDC3-C9M7K^S, Cl-C6 7;Hl^i>S, C1-C67 
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A^-r;v:t^>'xg^;i/S> iy7y^9-)V^. >-7/x5^;i/*> v7yyntf;i/S, 
v'/^ppx^^jl/S, 3-yD^::/Ptf;i/S, 2-^uax.^)vm. 'y^u^u\i 
;i'X9^;i^S, 7x:!^5^;i/», ^>v^;u«, v^)y)V^u:f^^}vm. yau-tz/}V^. 

i-yV'i)\^:f^^)Vm. ^5"Jl/^:tX5^;US> •:fU\f.)V=^:^ 
^Vyohr;P9^:tX9";i/S. 2-^ h^r'>X9^;l/*, 2-^h^r>'- 

1 -^5^;u-x5^;v», -f Vy^utf;i/:r^v'X5^;ps, h^>'ij;i'jj^x;u;><g^ 
X h=ir>';!3;i/5j^x;i/p<5^;i/S^L< «2 - ^5^;i/7>;i'3t;x;i/xg^ji/»Xtt 
S?: (X) 




(^X) 
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i/^D>^Dt!;u/^;i/», i/tfu<y9)V:^^)m. b'J7;i/^n^5^;i/a^b 

<\%2-^ h:^>'X5^;VBX«5S (X I ) 




5^ (XI) 

UJUS. -f SrS^yUJl-S^ :r^-9-yU;i'S. 5^7^/U;i'»> 5^TS^7^/U;i'S, 

usi^n;!/*, tfUiS^i>^x;i/S, tf^yu;i'S. Ifpu;t/S> tr^x;u». 7U 
x;i/S, tf^u>'x;i/S, tfDUi^njps, ^:;P3i^uy», -i'v^yu;i/S, •< 

~> 7 X ~)vmti^m\i <b ti§ . 

^SiJ^yuju*. :t^ifyu;u«> g=-7V'j;i^». 5^7s^7i/u;i'S. ^ 
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^:c:T% R^^^RtKR^^niMiB©A(DR^^^XlSR"'i:IIIit^T^§. 

7yU;W». 2-^7>^7yU;U»> 2-k°U>^Jl/S> 4-tf 
Uv;i^*. 2— i-^^V'J;!/*, 2-t!U5v:n;i/S. 4-tf'J5v::i;i/S. 5 
-t^>J5>?r:;^S^ 4-'rv5"7\/U;P&, 2-:t^-^'/V}Vm. 4-:t+it^/ 

u;i'«, 5-:r^ifyu;u«> 2-5^xn;i/S, s-^^x.^.jvm. 2-y^j)vm> 
s-y^j)vm. h^)7V-}i-3-^)vm. 5-^hy'/^))m. 5- (i-^ 
xh^v^u;!/*, 2, 3-x^u>P^^-yy3i:=-)vm. 3, 4-x5^v 

>>?;^:^>-7xX;V». 2, 3-^^]y>>>^^i-yx.:=.)m. 3, 4-^5^V 

>i^^^v'7xn;i/S. >^>y-r5^\/u;vs, ^>y5^77u;ps, 5-^> 
XhU7yu;i'». 5-^>y5^7Vu;i/», 6-^>^/5^7y'j;L'»> [i, 

3] 5^7^/P [5, 4-b] }d^JP)Vm> 4-:^^)V-4H- [1, 2, 4] h 

U7y-;i'-3-'f;u«^ i-^^'^i'-iH— i'5^^y-;i/-2— r;!-®, 4,. 
5->^pt5^;i/-4H- [1. 2, 4] hU7\/-;i'-3— r;i/S, 4-;<5^;i'- 
5- hU7;p:tP;^^;u-4H- [1, 2, 4] h u 7y-;u- 3 — r;i/S, 5 
[1, 2, 4] hU7y-;i'-3'f;i^«. 5-T-h^\/u;us. 4- 
;^7;WN'^-<;v:t=^i/;^5^;i/7x-;i/S, 3 -5!3;w\*^-r;i/^=^->p^5^;u:7x-;i/ 

4-7^ b+>^;^i;i'fc;U;<5";l/7xx;VS. 4->'77:7a:X;US> 4-b 

FD4^>'7xn;vs, 3-;^;P7}^^v7x-;i/S, 4-v^)y)V^u^^)Vyx. 

Zl}]/^ 2 - ;^^)V^^y x.^.JVm^ 3 ~ :A^)V9-:ty ^=.)m. 4-^^)V^ 

:t7xx;i/S, 4-^ h^>'7x.x;i/S. 3-xh^'>:^;UjHx;i'7xn;i/S> 
2 - ^ h4^->*;i/3}?-;i/7xn;i'S, 4 -;<5^;ux;1/3Jn-;p7x— 2 - (4 
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-:^;i/A*^-r;i/) 9^7Vu;i/a. 2- (4-;^7;i/A^'r;i/^=^>') ^^jyj;!/^, 

2- (4-;^j;P7}^^>') 9^7\/u;i/», 2- (4-:^;i/4^^>') 5^7yj;i/S. 

2- ^^T^Uil—S, 2- (4-x=P;l/^^) 5^7yu;i'», 2 

- (5- hU7;p:tD^5=-;i/) 5"7yu;u*, 2- (4-p< h^v^5^;i/) 5^7 
yu;i'S> 2- (4-^ h^->:^7;i'fc;u) 5^7yu;vs. 2- (4-^5";u;^ 

5^7yu;u», 2- (5-;^;w\'^:-r;i/) 5'7>'7\/'j;i'a, 2- (5 
-;jt;;i'A^-r;p:i-^>') 5"7i^7y'j;p». 2- (5-'>7y) 5^7v7yu;u 

2- (5-kHD=^-'» 5=-7>'7yu;W», 2- (5 -;^j;i/4?=^v') 5='7v^ 

7yU;P«. 2- 5^7v7yj;i'*^ 2- (5-^5";i'5^:t) 5P 

7i^7yu;u», 2- (5- hU7;i':top<5=-;i/) 5^7>^7yu;i^s> 2- (5 
-^h^i^^^'^jv) ^Ti^rvvjim. 2- (5-^ 5^7^/ 
7V'u;us. 2- (5-^5^;i/x;i/7t^z:;i/) ^75^7\/u;i/S. 5- (3-;^;i/ 

5"7^^7V^U;i/«> 5- (3-tHP^->^^;U) ^7z^7VV)m. 

5- (3-:^;i'A^'r;i/) 5"7>^7yu>ii'», 5- (s-h^jyji-tu^^jv) 

^7z^7V^J)Vm. 5- (3-^5';i'5^:^-) 5^7>^7V^U 5- (3-^f 
5^75^7l/U;U*, 5- (3->^ h^S/^JPfc;!/) 9^7>?7yj 
jl-^. 5- (3-^5';i'7>;U3j^r:;l/) ^7i>r'/V)Vm. 2- (5-;^;i/A^-1' 

;i^:r=^>') hU7i/u;i/a, 2- (5-i^7y) hU7yu;i/S, 2- (s-t 

KP^>';><5^;1') hU7yu;i/S. 2- (5 -;!!3;U4^^>^) hU7yu;i/S, 2 

- (5-hU7;P:t0^5^;i/) bU7V^U;i/», 2- (5-^^)V^^) hU7 

\/u;i/», 2- hU7yu;PS. 2- (5-^ h^^^v:^; 

ji/jj^-jp) hU7yu;us. 2- (5-^5^;P7.;i/5j^-;i') hU7yu;i'», 2 

- (3-*;pn^-r;i/) tfUv^;!'*^ 2- (3-;^>;w\*^:'r;i/:e-=¥v') tfu>^;i/ 

2- (4-->7y) t!Uv;i'», 2- (5-bFP4^v) tfUi^;us, 2- 
(4-:^;Vi}^^>') tfUv;i/», 2- (5 - hu 7;i/^o;<5^;i') tfUvVl-S, 
2- (4->^g^;i/5^:t) hfus^;u«. 2- (5-;^h^s» eus?;i'»> 2- (5 

2- (6-:^;w\*^-i';W HU 2- (5 -*;PA*^:<;w:t=^i/) tr 
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us>'::i;p», 2- (5-;^j;u4^^v') tr u 5 2- (B-hu^;]/:^ 

- (5-;^h^-» eUSv'rijl/S, 2- (5-Xh^->;^;i'Z]f-Jl') tfU^v^ 

2- (5-p^5";PX;l/4^r;i/) fcfUS 2- (4-;^rjl/4^^>' 

2- (5-i^DD^?;u) 9^7V'u;vs, 2- (s-^h:^^;^;!/^!^-;^^;!/ 

^7'/^J)Vm. 3- (5-:^7;!/3}^^i/^^;l/) -1. 2, 4-hU7V-;P-3 
5-t!)W'^'^^)V:t^iy;^^)V-l, 2. 4- h 'J TV-;!'- 3 — < 

5-^ 1, 2, 4- hU7y-;i'-2-'t';i'S. 

5->'7y^5^;v- 1. 2, 4-bU7\/-;i/-2— r;i/S, 5-^5^;i/7«;i/* 
1, 2, 4- hU7^/-;i/-2-'i';us, 5 -^5"jux;i/:7r::i;i^ 
;<5^;i'-i. 2. 4- hU77-;i/-2— r;i/X. 2- (5-*;ujj?:^^'>^g^;u) 
5^7i^7yu;u«. 2- (5-;^;i/A*^-i';i/;^-4^->p<5^;i/) 5^7>'7yu;i'S, 

2- (5->^7y^5^;i') 5^7>?7\/U;i/S> 2- (5-^h:^^->;^;i/3i^n;M 
^7>^7yu;i'». 2- (5-^9^;i/x;i/7fc-;Mg^;w 5^7>'7yu;p 

SX«2- (5-^5^;U7.;U7 7:::;U^5";i') 5^7v77U;i'S^"T?^$n§^ 

soil's, 2-(f'J^e^:::;US, 4 - 1? U 5 5 - tf U 5 3- 
hU7V/U;WS, 5-xh^yU;PS, 2. 3-^5"l/>>5;t=^^>'7x-;PS, 
4-^5^l/>S?:t^'>7x-;l/S> [1, 3] ^7^0 [5, 4-b] fcfUi?;i' 

s> 4-^^)v-4H- [1, 2. 4] hU7y'-;i'-3— r;i/S, 

- IH—i 2--^ )\^&. 4, 5->?;<5';i'-4H- [1, 2, 4] 
hU7y-;i/-3-'r;Ua. 4-p^5^;i/- 5- hU7;i/:tP^5";i/-4H- [1, 
2. 4] hU7V^-;U-3-r;i'S. 5-;'^g^;U- [1, 2, 4] hU7V-;V- 

3 - OVm. 4->^7y :7xr:;l/S, 4- hU7;i/:tOp(5^;U7xn;i/S, 2- 
>^5^;U5":t>'xx;i/S. 3-^^)\/^^yj::=.)m. 4-^5^;i'5^:t7x-;l'S, 

4- ^ h4^->7xr:;i/a, 2-^ h^>':^3;i/7}?-;i/7x-;i'S, 4-^ h=^^>':?!7 
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2- (4-^h^'y)^^)V) ^r^/^jjm. 2- (5-'>Ty) ^r-jrvvji^ 

^TV^Jjm. 2- (S-hHo^v) ^7z^7'/^))m. 2- (5-hU7;i/ 
:tU^^)V) ^7z^7V0Jl&. 2- (5-^h^v^5^;l/) ^7>^7V^) J\^m. 
2- (5-^h^v';^j;W3i^r:jM5";W 5"Ti^7yu;i^S, 5- (3-tHo4^ 
5^7>^7l/U;i^S, 5- (3-hU7;V:tDp^5";i/) ^7i^7V*J)V 
S> 5- (3-;>^h^>'^5';l') 5^7>?TyU;V». 5- (3 -^h^iy:ti)V:^ 
n)V) '^7i^7V^J)Vm. 2 - (5-v7y/5^;U) 9-7P7'J^)}m. 2- (5 

5^7v7^/U;U«> 2- (5->'7/) hU7V^U;i/S, 2- (5-t: 
HP=t^->p<^;l') hU7VUJl'«, 2- (5- hU7;i/:tDpt5^Jl') hU7yU 

;us> 2- (s-p^h^v'T^^";!/) hU7i/';;i^S> 2- (5-p< h=^>';i3;wxi^ 
:=-)V) hU7VU;P», 2- (5->^ h^>';«3;i/>l^r:;M5^;i/) hU7yu;i/'», 
2- (5->'7/p^^;W hU7yu;V'S, 2- (5-^5^;ux;i/7|n-;1/^9^;W 
hU7Vu;i'S. 2- (5-^^;^;^;^7 7:::;^^?;^) hU7yu;i/«, 2- 

(4-v7/) tfu>^;i/»> 2- (s-tHP^v-) bfUv;i/S> 2- (5-h 

U7;i/:ta;?C^;W -lfUi^;US> 2- (5-^h^$/) tf'JS^Jl'S, 2- (5 

-p^ h4^'>:^;i'4^-;p) tfus^;!/^, 2- (5->'7y) fc:'J5v-;vs, 2- 

D©Ri2^bT«, 7x^;l/S. tfU5^;l/S. xg^WVv'rt^^^-^ 

D©R^<'tLT«, R^^^XtiR^^^TSil^nTViTfeiVi^^bTK^ 
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2- :^75^;i/S> 2-tfu>';p», 3-kf'j>^;i/S> 4-tru>';i/S, 3, 4- 

X5^l/>>?:t-^->7x-;VS, 2, 3-X5^U>-:^:t^>'7x:i;l/S, 2, 3- 
>^5^1/>'>':t^>'7x:n;l/S, 3, 4-p^9^1/>>^:t=^^5^7xn;i/«. 4-bU 

3- :^j;i/A^:-rJV7x^;i/X> 4-;^j;WN'^'i';i':t=t^>'7x:^;us, 4- 
;<j;i/4^4^>'7xnji/S, 2 -5/7/ 7xr.;i/S. 4 - b u 7;i/^p^5^;i/7xx 

4- ^nnyx.^}m. 2-y)V:tuyx.:=.)Vm. 2, 4-v'7;i':tP7 
.x-;US, 3-yp^7x-;i/«, 4-t: Kd:^^>'7x-;1/S, 4-;<5";i/5^:t 

7xx;i/S. 2-7;i/:rP-4->t5^;Px;uiiNx;i/7xn;i/S, 2-;th^v'- 
4-7;i/^D7xn;i/ffi> 2-^ h4^$/7x:i;i'S. 3 -p^ h^5>7x-;i/g> 

4-^ S=^->:^7Jl/fc;V7x-;i/S, 2-;^^}lX)VTi^=.)VyaL-)m. 4-7 

)V-tn-2 -p<9';i/7.;i/4^-i;V'7xr:;i/S> a -p<5^;1/x;1/>In-;i^7xx;i/Sx 
4-^5^;i'X;i'Jl^^;i'7x:::;i/S. 2- (4-;*?;WN'^-i';u) tfue^;us, 3- 
(5-h^jy)\^^u^^)V) kru>^;p^, 3- (6-;^ h:^^^^;?!;!/^;^ tru 
3-;j!7;U4^4^>'7x:=.;PS, 3-;^;w\'^:-r;i/:^=^>'p^9";i/7x-;i/S> 

3- tHD=^>'7^5";i/7xn;i/S. y :^=^}Vy aL=L)im. 
:t^5^;i/7xx;w*, 3-;<5^;ux;p3}^-;i/p^g^;i/7xn;^S. 3-^h=^^'>:^7 
;I/4?-;M5^;1/7x-;I/S. 2- (5-:^;vjJ?^-» tfu-:^;u», 3- (5-'> 
Ty)^^)V) tru>^;v«, 2- (5-^9^;i/5^:t) 2- (4-p^n 

e>n-5S7j>W*b<. fyx.j^7x-;i/K. 2-b:U>';i/S. 4-tf'j>^;i'S. 2, 

3 -;^^l/>S?:r^v'7x::i;i/*, 3, 4 -^5^I/>>':t^>'7x-;i/S, 4- 

hu;i/*, 2-'>7/7xn;i/», 4- hU7;u;f pp<5^;|/7x-;1'», 4-^7 

aP7x::i;i'S. 2 -7;U:tP7x— 2. 4 -5^7;i/:tP7x— ;i/S> 4 
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7jNn;i/7x— 3 -^5^;i'X;i'4^n;i/7x:::;i^S, 4-y^=^JV7.)VTi^=^)Vy 
xn;i/S. 3- (5- hU7>il^:tnp<.5^;W kf'J>?;i/g> 3- ie-^f^h^z^:^ 

jU^x-;!/*, 3-^g";vx;v>J^r:;W7xn;i/S, 2- (4-p<> h^^s^p^^^;!/) 
^(11) 




(II) 

7V^))m. 4-^rv^))m. 2-^2.yv'jjm. z-^v^7'j'))vm. 
1, 2, 4-g^Ti^Ty-;v-3— r;us> 1. 2. 4-5^Ti^7^y-;u-5- 
1, 3. 4-5^Ti^7y-;i/-2-^;i/S, 2-h'J7y'J;PS. 2- 
:r^ityu;i/^. 3— rv^iJ-yu;u^. tf^5^n;p», 2-tru5^;us, 2- 

t?U5':^::i;US, 3-tf'JK-[3. 2-d] [1, 3] 5^7\/-;U- 2 — r;i' 
«X«2 -/^>V^7\/U;i'«^5&WSbV>, 
±f3^ (II) ©R^^iLTJt^ R^i23^«R^^'-t?gil$nTViTfcJ:Vi^ 

7.}Vy7'^^)\'^> V^)y)V:tU:k^)Vm. !\U^'yWs^. kHP=^^v»> 7=7 

7'j-;i/K, 7U->'u^:ts, 7U-;^;^>'i'*^->'i'»v 7n'rji/», 
7P=^^v'^. ie»oc 1 - c 6 7)i^}vm, c 1 - c 6 7;u=¥;i/5"^s, c i - 
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C 6 T)\^^)\^XJVy>[ C 1 - C 6 7)l^}i'XM-JVm. C 1 - C 6 7 

C 1 - C 6 7)V:n:^zy:^)\,-^-)mX\tC 3 - C 6 -yi'Drjl^JV 
:t^iymm^mW^tl. R'^'tLX^t. fy^«7K«T, tlJV:^^iy)m. h 
^)y)Vtn^^jim> tHP^i/S, TU-;PS. 7V-)V^t- 

Ms W.m(D C 1 - C 6 7)V^}im. C 1 - C 6 7;i/^;l'5^:tS, C 1 - C 6 

n=^iy&x\tc 1 - c 6 7JV3^>':^}v^=-)mmi!)mfihn^o 

fcT, ^(11) tLT«, m^\t2 -=^7'/^) 2 

— I'S^l/U^I/S. 3— rv5"7V^U;W*, l, 3. 4-g^7>'7l/-;V-2- 
-I'^PS, 1. 2. 4-^7z^7V-JV-5-^)m. 2—t^D-V0)m.-iV 

^+i-y-;i/-3--r;PS> 2-t!u$^;i/S, 2-e^2^-;i/», 2-tfU5>>n 
2-^>y5^7yu;i/». 2- (4-*;i'A^^:'t';i/) ^7V^J)VM. 2- 
(4-:^7;i'A^-rji/:e-=^-» 5"7^/u;i/S, 2- (5-^/7/) 5^7yu;i'S, 
2- (4-t HP^e/^^^;!/) 5"7\/u;i/S, 2- (5-t Ho^e^pt5^;p) 5^ 
7yu;i/*. 2- (4-:fy)\^^^-» ^7'/U)m. 2- (5-:7^n^) ^7V 

VJVm. 2- ^7V^J)m. 2- (5-i^OO-4-p<5^;l/) ^ 

7yU;l/S, 4- (1-^ h^^^-X^^;!.) -^7'/-)V-2—f)m. 2- (4 
-p^h^vp<5^;p) 9'7yu;p». 2- (4- hU7;i'::e-0;<5^;U) 5"7^/U;l/ 
2- (4-'f v:/ptf;i') 5=-7i/u;i/S, 2- (4-p^g^;w 5^77u;i'S, 

4- d-hnP^vX^";!/) -^7V-)l-2-'i}VM. 2- (4-X5^;|/5=- 
:^-) ^7yU;l'», 2- (5-hiJ7;i/:tPp<5">»U) 9"7l/U;U«, 2- (4- 

h^^'>p^5^;u) 5^7v^u;pa> 2- (4-^ h4^>';!t7;i/fc;w 5'7yu;i'S. 

2- U-^^}V7s)Vts:::.)V) g^7VU;i/S, 4- (4-^5^;i/-4H- [1. 

2, 4] hU7i/-;i/-2— r;i'-7>;u>'7x;M^;i/) -^7y-;i/- 2 —r 
4- (5-^5^;i/-4H- [1. 2, 4] - h U7y-;i/- 2 

)Vy7^}V}f^^)V) -^7V-)V-2-^)V^. 2- (5-;?7;Wtt'i';W — 5=- 
7-J7'J^))V^. 2- (5-;t>;i/A^'l';i/:^-^r-» 5'7i^7^/U;VS, 2- (5 
-~>7y) ^7v7yU;i/S, 2- (5-kFP^vp<5^;i/) 9'7i^7yu;i'S> 
2- (5-;i3;i/7}?=^>-) 5"7v'7yu;i/», 2- (5->*'P^) ^7V7V^)}V 
2- (5-^5^;i/5":t) 5^7$^7V^U;!/*, 2- ( 5 - h U :7;U:tP^5^;i/) 
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^7i^7V^))Vm. 2- (5-pth:^5/^5^;i.) 5"7>'7l/U;i/S> 2- (5- 

TyU;VS. 5- (3-:^7;l'7j^^>') 5^7vTyU;i/S> 5- (3-tFo:^v 
5^Tv7^/U;i'S, 5- (3-;^j;Wt^:'r;i/) 5^7S?7yU;l/S, 5- 
(3-h^)yjV^ti^^)l) ^7i^7V0JVm. 5- (3 9-7 i> 
7V^)}Vm. 5- (3-p^h^~>>t5^;W 5=-7v7yU;l'S, 5- (3-;<h+ 
iy:ti}V:^-)V) 97-J7V^J)Vm. 5- (3 -^5';i/X;P3t^:n;i/) 5^7>'7yu 
2- (4-:^j;i/n^-r;W if^Jz^jm. 2- (4-:^7;i'n^:-f;i/:t^s>) 
kfu>^^;v»s 2- (5->'7y) true^;ws. 2- (s-hHa^vT^^;!/) bf 
Uv;i'S, 2- (4-;^j;i'jj^+v') tfUi?;i/S, 2- (s-^d^) ifUv^s. 
2- (4-x9^;i/5^:t) tfUv^S, 2- (5- hU7;i/:fnp^9";i/) 

2- (4-;^h=^i/) ^^Ui?;^s^ 2- (4-^h4^>'>^;i/) tfUi^;u^> 
2- (4-^ h^>':^7;W3l^n;i/) t!U>^;wS. 2- (4-^5^;i/7.;U7f:n;W t; 

Uz^jm. 3-tfU b'- [3. 2-d] [1, 3] 97V~-)i'-2-^)m> 2 
- (5-:fy)VJ'^^^)l) 97i^7'/^J)m. 2- (5-;^7>»Pn^-r;P^^>') 9 
7i^7'/V}m. 2- (5-'>7y) ^7>'7y'j;ua. 4- (6-;^7;i';t^'l' 

bfUSv-;i/S, 4- (5-:^)UA^-i JV-t^zy) tfU5v-;i/S> 4- (6 
-^7/) -tfU5e^-;i/», 4- (6-k Kd:^->;^5^;U) ) - h! u $ 

4- (5-:^M^>^) -fcfU5v-;i/*. 4- (5- h'j7;i/:e-0 7^5^;i/) 

-trUSv'-;!/*, 4- (5-X^;P9':t^5^;W -tfUav'Xjl/S, 4- (5 

-t!U^>^-;p«, 4- (5-xh:^->;<7;i/fc;i') -tfu 
5>fx;i/X, 4- (5-^^;i/;^;i/5j^x;v) -tfU5>'x;i/S> 2- 
D^^;i/) 5^7yu;us^ 2- (5-^h^>^;^7;i<'fc;M5";w 5"7yu;PS. 

2- (4-:^7;v4^:^v;I/p<9^;m9";0 5^7Vu;u«. 2- (5-;^;i/7/^^^-r 

)l:t^iy>^9)l) 97V^J)Vm. 3- ( 5 h^>'^5=-;i') ^U7^/U;^S^ 

3- (5-;^h^zy^)i^~}i^9-)V) hU7yu;PS, 5 -p^5^;^x;^4^x;^ 
^^;^-l. 3. 4-97-y7'/-)U-2-'i)m. 5-^9)i^9t;<9JV-l, 
3, 4-5"7i^7^/-;U-2-'f;|/S, 5-;?j;Vj)^^>'P<5^;1'-1. 3. 4-^ 
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—ovm. 5-^ h^->;<7;i/te;M^;i^- 1. 3, 4-5^T>?Ty-;u- 2 - 
5-^h^iy>^^jv-i, 3, 4:-^7z^7V-)v-2-'i}vmmrm^ri^& 

ibm^h<. 2-^7\/U;U«. 3~^V^7WJV&. I, 3. 4-^7-J7 

V-}V-2-^}m. 1, 2. 4-5'7-:^7y-;i'-5— r;vs. 2-tfu>';i' 

m. 2- (4-:fy)Vn=i:^)V:t^iy) ^7'/^))Vm. 2- (S-v-J/) ^7 'J 
UJUS, 2- (5-t Kn^'>^5";V) 5^TVU;i'S, 2- (4-;«7;Uj)^:^^-» 
5^7l/U;i/S> 2- (5-:/D^) 5^7yU;VS> 2- (5- hU7;i':tDp<5^ 

5"77U;i'ffi^ 2- (4-^ h^v'^^'iW 9^7yu;vs, 2- (4-^h 
^lyts)Vt-:r.)V) ^7'/V)Vm. 2- (4 -p^5^;V'7;;Vfc;i/) 5^7yu;i/S> 
2- (5-->7/) 5^7i?7yU;i/«, 2- (5-;A5";^5^:t) ^7i^7V^J)V 
S, 2- b=^5/;^;i^fc;U) 5^7>^7yU;l/'^, 2- i5-:^^)V7.)V 

5^7v7yu;i'S> 5- (3-kHP4^'>^5^;W 5^7i^7V^U;US, 
5- (3-^h^>-^5^;l/) 9"7>^7V/U;US. 5- (3-:^h^-yi:}}V-^r:.)V) 

5^7>?7yu;i'*, 2- (4-;^j;w\*^:-<;i/:t^-» true^;us, 2- 

7y) b°Uv;^S^ 2- (s-t fd^>'7^5^;1') kru5^;PS. 2- (s-^p 

trUi^JP*, 2- (5- H'J7;i/^Dpt5^;U) eUi^;!^*. 2- (4-;'<h 
^i^) 2- (4-;<h^5>;<5^;V) IdVz^Jm. 2- 

\dV-y)Vm. 3-tfUK- [3, 2-d] [1, 3] =^7V-)U 
-2-^)Vm. 4- (6-J/7y) trU5>'-;i'S, 4- (6-hh*o4^S/^5^ 

h! u 5 4 - ( 5 - h u y)V-tn;^'^M tf u s e^nji/S, 4 - ( 5 

-^h^-y}^^)V) tfU5 5^-;l^g, 2- (5-:57pp>^5^;i,) 5"77>J;l'S, 

2- (5-pih^r>'*;i/j)^n;v^5^;i/) 5^7yu;i/S> 5-^5^ji/x;P3}^n;i/p^ 

3. 4-^7e^7y-;P-2-'f;U»> 5-^5^;i/5^:t;<5";i/- 1, 

3, 4-g^7>^7y-;i/-2— r;i/«x^^5-p< h^>-:^;i/fc;i.7^5";i.- 1, 
3, 4-5^7-:^7y";i'- 2-'1';i/S^l?g$tl§a?5^J;0$f^bVi. 
R^^tK^M^, Any>0^XJ*R'°TMi^$nTViTfccl;ViC 1-C67 
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R^'tVXlt. ctD^^WC:^^ :^9-)V&. 7°Pt!;i/S> ^V^P 

^ ( I) 4" (XII) 



(XII) 

X 2 d« C HT 2& ^ ^ b < . X ^ Rt>'X ^ i C H T 2b ^ 0 ^ 

RMS, -S- (O) p-A, -S (O) q— B5:(i-0-DS;^T, 
cne.©^-^, -S (O) p-BXtt-0-DTab'5Ci:*W*L/Vi. 
R2«, TK^il^^. ADy>M^X«R^°-l?g|fe^nTViTfe=tViCi_joT;P 

r2©Ci_io:^^^=^>'I^*^'-'^^*> c 1 -c 6T;i/^;i/a;&W^bv^„ 

*^Bjt«i^ (I) i^^^n^oxr^YmmwtLx\t. mx\t2-7 
5 7 - 4 - 7;i/:tP- 5 - ( 1-^5^)1'- 1 H—f s^V-;!/- 2 —f 

7t::i;1^-N-5^T^/"-;1/-2— f;i/) ^>XTaH, 2-7$y-4-7;i/:t 

p-5- (1 iH— r5^y-;i/-2— r;i/-7;;i'7T-;W -n- 
(4-^g^)i/-9^Ty-;i/-2— r;w ^>X75h\ 2-7S/-5- (1- 
iH— i'$yy-;i/-2-'i';i'-x;i'7T::i;i') -n- (4-/wfp 

^-y)f^'^)V-^7'J-)V-2-^ }V) ^yX7^Y> 2-75/- 5- (IH- 
^5^^/_J^_2 — rjl/-7.;U7T3:iJV) -N- (4-A-f KD^S/^^^JI—?^ 
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-J-y-JU [5, 4-b] trUv'>-2-'1*;l/-^>X75 h\ 2-75y-5 

- (4-^g^;p-4H- [1, 2, 4] hUT^/-;i/-3— r;v-x;i/7 7n;u) 
-N- (4-;<5';u-5^7y-;i/-2--r;i/) ^yxj^Y. 2-757-5- 

(4H- [1. 2, 4] hU7y-;i/-3— r;u-x;i/7 7r:;i/) -n- (4- 
^5^;i/-9^7\/-;i/-2-^;W ^>X75h\ 2-75^-5- (5-^5^;p 
-4H- [1, 2, 4] hU7y-;i'-3— i';i/-7.ji'7 7-;w -n- [4- 

( 1 1 H— r 5iS^v-;p- 2 — r;u-x;i/7 7:n;v^5^;i/) -5^7^ 

-;i'-2--1';W ^>X75b% 2-75y-4-7;i':ta-5- (4-;jt5^;U 
-4H- [1, 2, 4] hU7\/-;V-3 — r;i/-X;l/7 7:::;V) -N- (4- 

pt5^;w-5^7y-;i/-2— r;w ^>'X75 h\ 2-75/-4-7;u:tP- 5 

- (4, 5->?p<5^;l/-4H- [1, 2. 4] hVyV-JV- 3 )V-X)Vy 

7:i;W -N- (4-p^5";i'-^7\/-;p-2— 1-;!/) ^>X75h\ 2-7$ 

y-5- (2, 5-5^pt5";V-2H- [1. 2, 4] h U 7y-;V- 3 —fJU- 
T-Jl/^ 7::i;i/) -N- (4-^f-)V-^7V-)U-2-^)]/) ^>X75h\ 2 
-75y-4-7;P:tD-5- (4-^5^;l/-4H- [1, 2, 4] hU7\/- 

;i/-3— f;v-x;i/7 7:=^;i/) -n- (4-t: Ho:^>'p^5^;i/-9^7y-;i^- 2 

— r;W ^>X75h\ 2-757-5- (4 4H- [1, 2, 4] 
hU7\/-;i'-3— f;i'-X;l/7 7::i;W -N- (2-^^)V-^7'/-)[^-4 
— r;U) ^>X75h\ 2-757-5- (4-p<5';U-4H- [1. 2. 4] 
h^J7V-)V-3-^)V-X)Vy7=-)V) -N- (4-p< h4^>'p^5^;l<'-5^7\/ 
-;i/-2— r;i/) ^>X75h\ 2-757-5- (4. 5->'>t^;i/-4H- 

[1, 2, 4] hU7V-;i'-3-'f;i/-x;i'7 7->'W -n- (2-^5^;i'- 

9^7V^-;V-4— r;!/) ^>X75H, 2-75 7-4-7;i/:rD- 5- (4- 

75^;i'-4H- [1, 2. 4] hU7V-;i'-3— r;i'-x;i'7 7-;i') -n- 
(2-p<5";i/-5^7y-;i/-4--f;i/) ^>X75h\ 2-757-5- (i- 
^5^;i/-iH-'i'5^v'-ju-2-'r;i/-x;i'7 7:::;i') -n- (4-;?^5^;i'- 

^7V—)V-2—(J]/) ^>X75K^ 2-75 7-5- (4 4H- 
[1, 2, 4] hU7y-;i'-3— r;p-X;i/7 7::i;i') -N-5^7V^n [5. 
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4- b] tfU>'>-2— r;W-^>X75 h\ 2-75 7-5- (l-^^)V- 
IH — (s.^V-)i-2—f)V-:^}Vyr=.)V) -N-5^TVa [5, 4-b] 
t!Ui^>-2--r;i/-^>X75 h\ 2-75y-4-7;i/:ta-5- (4-^ 

^)V-4H- [1, 2, 4] hU7y-;v-3-'f ;u-7>;V7t:i;1') 

7yP [5, 4-b] tfU>^>-2— r;i/-'^>X75 F, 2-75^-5- (4, 

5- vp^5=-;i/-4H- [1, 2. 4] h^)7'/-)i'-3-^}V-7.}Vy7:=-M 

-N- (4-^ h^->^5^;i/-^7y-;u-2— r;p) ^>X75K. 2-75 

y-4-7;l/^0-5- (4, 5-P^9-)V-4H- [1, 2. 4] h^J7V- 
)V-^--( )V-7.)Vyr:^)V) -N- (4-/ b^>'P^5^;i/-5^77-;U- 2 - 
-r;i/) ^>X75h\ 2-75y-4-:7;i':tn-5- (4, 5 -v=;<5^;i/-4 
H- [1. 2, 4] h'j7v/-;i/-3— r;i/-7«;i-:7 7:::;W -n- (4-p^h 

^z^:^^}\'-^7V-}V-2-'1 M ^>X75H, 2-757-5- (5^7^ 
")V-2-^}V-7.)Vy7:=-)V) -N- (4-;>th=^^>'^5^;!/-5^7l/-;p-2 
— r^l-) ^>X75h\ 2-75y-5-7x/^~>-N- (4-^h^v';^^ 
;i/-5^7V^-;p-2— f;W ^>X75K, 2-75y-5-7x7:^'>-N- 

[4- (4-^5^;i'-4H- [1, 2. 4] h u 7 2 — T ;u-x;P7 7 

-9^7^-;!^- 2 — f ^>X75h\ 2-757-5- (4- 
7;V:tn-2-75^;l'X;i/5j^:i;U-7x7^-» -N- (4-75^;i/-5^7V- 
;i/-2-'r;W ^>X75h\ 2-757-5- (2-^5";l/7>;l/xKr:;U-7x 
7^'» -N- (2-^5^;i/-5^7y-;i'-4— r;W ^>'X75HX«2-7 
5 7-3-7x7=^^>'-5- (2-p<5^;l';^;i'*-;l'-7x7+>') -N- (4 

-^=^)v-=^7'/-)v- 2 — 1-;!/) ^>X75 Ymcowi'^mifimi^n^. 

^mmmmtvxu. mpummm. y^itymm^. mtymmm. a^y 
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x>is:^, m^wt^> 'ya-^m^. '^\y^>m^^(D^mt^;:^xs^j\^^s,> 

7-=J>. h^):r.^)V7^>. -J=y^u^^~y)V7^ym(Dmwm^\z^^Wfi 

M'R.xs/'xiti^mMtvx. ■^^\zimmm(D^m&(D^mmtvxmmx;^^o 
:i^x. mmm<D^mmtii^. mmm^^^-r^^tiz^v)mm'r^mmoc 

tx^x)^ ^mmmm<o^imthx\t. rnxumi^m^mm. mmm^mmm. 

^mMiZ^^it^mt. ^ >X U >^W&^mm (IDDM, insulin 
dependent diabetes mellitus) t.^ >X U 
^¥^4if^^ (N I DDM. n on- i n s u 1 i n dependent di 
abetes mellitus) (DE^^O^^-fcDmmm^Z^im^-^mx:^ 

-So 

^fc, ^ >X U >"fe#ttifmi^ ( I DDM. insulin depende 

nt diabetes mellitus) {i. iteWTS-l' >X U y^mi&T 

tn^mxiD-i yx 'J >im^(Dmm\z. mmiz^^^ u ytmmmiD^ 
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(1) (3) 



(5) (1-1) 
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(Comprehensive Organic S y n t h e s i s ) , He 
Pe r gamon Press tt. 1991 ¥^ IP) , ^n\zmcrz:^mx 

p a :^if-r y > y h u 7 y - 1 - u ;i/ - :t ^ >- - h u 7. ( v?^ 

N->?-ry:/PH;vx9^;i/7a>, N-^5^;i/^;i'PjNU>. N-^^^jPhfPUs; 

>, N-/5^;i't!^U>?>, N, N->'^5^;i/7X'J>. 1. 8-i^7iftf>'i5' 
P [5. 4. 03 •:7>x;^-7-X> (DBU) , 1. 5 -71f tf v'^' P [4. 
3. 0] 5-X> (DBN) ^0^3MW75 > ; mf^tf'J i^>, 

4-5?;<5^;l'75/tf>J>?>, tfP'JX ;U5^>'>, ^7 U >X^*-r V^/ U > 

^©^#:^75 ymm\i^^. ^-^^rnxw^ a ^110^^7$ >^»^ b < , 

?ntl> N-t Kn^^i/X^'^-rs h% N-bHP^->-5-/;|.#;i/;?;>-2, 
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1, 2. 3-^>vh^)7V-)vmmf^n. 4'i?*)m^fN-tHP=^^v'^ 

IzMVr. 1 75M 5 0 Sf S b < }i 1 5 

Emz-^W(DmmD. mzm^-^nt^^^-^^. M.m\z\-i. mx\-mi[:?^^uy. 
hc^Fi^x^j^ yx\t^n<b(Dm^mmi)mvf^n^ifi. tf^muKn^mMm^o^-^^ 

:^xmixm\^^ti^m^. r^^w^mM. m'^m^Mwt. -axti^n^ 
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^7. O i/^-kS/X (P r o t e c t i v e Groups 

in Organic Synthesis). T. W. Gree n^. ^2 fig, 
John Wi ley&Sons1±, 1991^. ^) , ■^n\zmcrc:^mx\t 

(X@2) ±IBX@lT#e>n;fc75 hMb^tl (3) tit^!^ (4) 

t^Klts-^'ii^^t\z2:^^t-tm (5) 
:$iR^s\zii\,^X\t. K€^^^\z>M'mzmCxm&^Mz.Xh^^K ffiv^e-n^ 

{b-^t! (4) tLx\t. m^L<uya:./-)mmi^x\t'^^-)mmw:^m^ 
Dmfsi^ifi. m'^ys./mm^ (3) ismtc^tx, 2j!;M5osg, 

hUX5'^;i/75>> N, N--y^vy°u\f:jvx^)i7^>. N - ^ U 
>, N-;<5^;Hf oUi^X N-^5^;l/h!^U N, N- v;<5^;l/7r:U 
1, 8->?7lft'vi^P [5. 4. 0] '>>x;^-7-X> (DBU) . 1. 5 
-71flf>'i^D [4. 3. 0] y±-5-Ji> (DBN) ^©^3Mra75 
> ; ^J^JitfUi^X 4->^^5=-;i'75/tfUi?>, tfnU>, ;i/5=->'X 

m^ittlV'yA- t e r t :^hU'^AX5^^-bX^i±hU'>A 

jv:^u^mmmmm^i^<> mzm^},thv:i^^}i^7^>, n, N-i^-fvy 
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(X@3) ^Xg^ib'&tl (5) ^MtcUT, ^^^BJlC^Sfb'&tl (I-l) 

:^^;?>^'ffivie>n^, :$^xm\z^^^xm^<bn^m7LKJt-tLT\t. mi^mzit. 

mXit (1) 7jc^. mm. M7>^x':>a, tF^i^>7Kf[]ti«lrA'^>?':>A, 

mm't(Dm(OKj^^mz^y)mu^f)^. it^m (s) lafticMbTii^ 17511 

;|/X-x;P, t e r t - ^5^;!/^ 5^;I/X-t-;K xh^hKn^^ >^(DX- 
^J^^dTN, N-i^/5^;i'>iN;UA75 h\ N. N-i^;<5^;i'7-t h75 H 
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b < 0 TiS 5 0 'Cig^OSJSMST 1 TiS 2 0 ItPsISS, $f ^ L < « 1 TiM 5 

;icoJ:5tLT#e>n§*^BJ{;:^^<b^ti (i-i) ^AM^mmm^ 
t e r t— y5^;i^-:/7xn;Pi/u;i'»^©MT;i/^;u~>u;i'*> m^\t:^h^ 

■^s~)Vm. t e r t— yh4^>';t;;i'7jK-;i.S^©|g|S7;U3 4^v;^7;l'4^3:jl/». 
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iz. ■^mm\zumM^mxr^m^^^^o ^:ne.<D«S0^A«, ^mmiz 

mtms.^'^t^'it^^t\zi:r)n^z.t^^x^^o ts^^. ^m^<Dm^(Dmmz 

:i(D^v\zLxn^n^<t^m (i-i) it. ^^<D^i-iiM¥^> m^^m 
m. m&mm. w^k. mm. mmmm. ^xn-^hifyy^-mz^o^mm 
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Na 




(5') (1-1) 



±IBX@4, lS5WX@6t-:5ViTti, UMoM. Klt^mB. KJt^Mmm 

;i®ci:5{cL.Tf#^ti§^b^#i (6) . (5' ) <ikM^mmm^^. m 
mmit. mm. mmm^^ziiKinmmm'r^z.tmx^^. 

^2-^0 zyy-tyx ((Protective Groups in Orga 
nic Synthesis), T.W. Green^ f^2M. John W 
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^ (i-i) xmn^it^i^^m^^Xs ^mizu-Dxmm'r^z.tfi^r^^o 
A#6«jtc(t. ±fB (I) mxs\z (i-i) mm^i-\H\zmxur5. 

xmmr^ ti- j; d , m^t^M^mzf^^-^n^m\zmwr^ ^ t/O^T^?>o 

^M#in*lttT«. 7^;;'fb7K^mi^. 

x>if:^. mwrn, ^v-^yimmo-mmmL\'KW)v^^y 

f^ffl©M^ii> (^J^ti, 7^'7=-X (Diabetes) , 
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m4 5#, ^16 7 iM- 1 6 7 7H, 1 9 9 6^^) x\t^n\zmv^rc-:&mz 

- N AD H®a^SiJ^-r § ^ ^ J: T. 4^:^-- if(D«mb©@^^m-< 

-So 

JlOTyfe^f -l^fflTS recombinant human liver 
GKJiFLAG fusion p r o t e i n i:UTE. c o I i JC^^^ii-, 
ANTIFLAG M2 AFFINITY GE L (S i gma) TMb^Co 

T>yii-r«¥J^9 6 -we 1 1 plat e^fflV^TS 0 tirffoi/co Ass 
ay buffer (2 5mM Hepes Buffer:pH=7. 2, 2 
mM MgClg, ImM ATP, 0. 5mM TNAD, ImM dith 
iothrei tol) ^6 9 ti 15>au, it^m<ODMSOm^^rz\t=i>h 
a— )VthTDMS0^1 (JL IjlD^Tt. >J<EfiTf?^^LT:feVi;tEn z ym 

e mixture (FLAG-GK, 20U/ml G6PDH)20m1^ 
^^VTcWi. ^nT^^2 5mM 0 ^ IJjPx., ^SJ^S^TO^ii 

S (S;^^J^;i'3-XyIS=2. 5mM) o 

4 0 5 nm<Dm^m<DmiJa^ 3 0^z:tiZl 0^>Fp^ilSL., » 

(D5^r^<Dmia^^^mvxit^m(Dwm^n^rco FLAG-GKfji% d 

M S O^ftTT 5 ^^om^&mM^i}^ 0 . 0 5 S 0 . 1 fcfi § J; 5 fcJP 

fli-&tl(Z)GK«tt*Sm^.hbT, AC2 0 0^fflVifco AC2 0 0®^^ 
DMSOn>hD-;l/T©ODffi$l 0 0%tbv ^©2flflf (2 0 0%) 

* -r o D {fi §itin ^ ^ © ^c^^^g/^^b'&tl^i^ ^^tc 

^JC-^^C (I) T'^$nS±l2GKMmbf^ffl**t-§*f|BJ©'fb-&tl5&tg 
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gSMA. iS7jc^#TT'^Wb;fcilttI CRT':7X (^8-1 lii^, n=5) 

fco ^jvu-T^^mm-^^Tzo. 5%^^)v±}VD-xmm\zmmh:^ 

dent Tim.^m\^^xim^n\^\ ^omm^^^M^^w^i^tio ^<d^ 
[^1] 
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250n 



*P<0.05 vs. vehicle 



□□vehicle 
H Cpd-A 1 0mg/kg 
H Cpd-A 30mg/kg 




30 60 90 120 
Time after glucose reading (min) 

^?*®ft&. (P r o c. Natl. Acad. Sci. 1995. 

92. 3096-3099) \zmm(Di5m. r.h\zmcrz:^mx\t^n^ 

S:iai^-&t>i±-& i j; D fr a c: i t> -So 

^mmtt^z.tizj;:D. imm^Yfm^^ro)!:. «s?s®?^«:^D^yx« 
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0mg/kg^l755icllI^;::^!^^tT^ ^fc^NiiiP^-^^^^'&H, 0. 0 0 175M 
1 Omg/kg?&l72;S^llItc:g#-r^©7{>W^b^io 



wo 03/080585 



46 



PCr/JP03/03656 



mmmi 

mm 1 (Dit^m 4 mm 15 %m i e m. ^^^^i^va-x 2 1 

Tit U e:i;i/7;P3 -)V 3 ^mz^mW\^ 3 0 U^i^-izW^ LTcW:. m^-M^ LX 

m\m2tMm.(r>i5^ximn'^'m\^tz:^. z.(ommsi^^%\zn\^x7.'T7 

U >m:^3;i'>'>:7A3gl5^mTJBB^^?^tit|ll Omm©^J^f^MLfc. 
T-7U>m:^;Pv'^A3g|5&JP^TiEiii«b> il^Sinm^^^Jibfcm, il 

OTt^sviT. Mf!i> wMm. ^nm\z^'oim^^^^\z^mi^\zwm-^ 

HMM^fiS^D-^h^^^f^, rfV-ViiX^X^ i 1 i c age 1 6 OF 
245 (Merck) S:, t^tB^fet bTUV^^m^^ffiVifc, :^J^Affl'>U:*r^;l/ 
<i:tT«, Wakoge 1™ C-3 0 0 W^tiv 
y;i'^:LT«> LC-SORB"^** SP-B-ODS (C h emc o) XfiYM 
C-GEL™ ODS-AQ 120-S50 (lJj*m#W^Blf) ^^fflV^TS:. 

i - Bu :-rv:^5^;ua 
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n-Bu : n-::/5^;i'» 
t -Bu : t 
Me : 
E t : 

Ph : 7x— ;PS 

i - p r : -ryyptf;i/S 

n-P r : n-yu\^)Vm 
CDC 1 3 : m^ati'^JVJ^ 
CD3OD : fi;<^y-;i' 
DMSO-dg : mp:^^)VXJl-^^-^\^ 



s : 




d 




d d : 




t : 




m : 




b r : 




q : :fy)]/Ty h 


J : 




Hz : 





4. 5->^y;U:tP-2-:::hP^S#^l. OOg (4. 9 2mmol) © 
tl^b^g^^>^M (2 0ml) IC> ^?&T> N. N->^P<5^;i/3j^;PA75 H2?|Sr 
3StUf:t4^ifU;l'i^P^-r HO. 51ral (5. 9 Immo 1 ) ^jgTb> MTi^ 
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2-75.y^7V-)V4 9 3mg (4. 9 2mmo 1) (Dmt^^U>mW. (1 
0ml) JCtfUv>0. 91ml (9. 84mmol) SJPAfc^, »T> ^ 

^ H#:9 2 3mg (W : 6 6 %) ^?§{^Sfi®#i:LT#fc. 

#^>nfe7'5 H#9 2 Omg (3. 2 3mmol) (D7-fe h 'J jl^^^g 1 0 . 
Ora 1 t hUx^;WT$>l. 3 5ml (9. 6 8 mmo 1 ) 
2-^;i/;^jyb9":r-<^i$^y-;i'4 4 3mg (3. 8 7mmol) KJts 

m^-m,inmMmvrcc Emm^m&msv. n^nrcmm^^^ /r-)v^y)n 

mmV. nhP#:5 5 2mg (JR^ : 4 5 %) LT^#fe. 

#e)tlfc:^bP#:4 8 Omg (1. 2 7mmo 1) ©'fvyn7\V-;i' (2 0 
m 1 ) RXSmi^itT >^ r:r> AtK^?^ (2ml) (DUmzmn 2 . 4 g ^tlP;^ 

aSv'J:^J^*;V;^^Ai^D-7h^^7^- (^PP7iN;i/A : y^^y-)V=8 : 1) 
{Cct«93SML. mmit^m2 7 0ms i^Um : 5 5%) ^^fife^^t UT^fco 
^HNMR (CDgOD) 6:3. 7 9 (3H. s) , 6. 5 1 (IH, d, J = 
11. 4Hz). 6. 62 (IH, d, J = l. OHz), 7. 00 (IH, d, 
J = l. 3Hz) , 7. 17 (IH, d, J = l. 3Hz) , 8. 04 (IH, 
d, J = 8. OHz) 

ES I -MS (m/e) : 3 5 0 [M+H] + 

mmm2 
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-7.}VyT:^M -N- {A-^J')V-=f-7'/-)V-2-^ )V) ^yX7^Y(D 

mm. 

^HNMR (CD3OD) 6:2. 33 (3H. d, J = l. OHz). 3. 79 
(3H, s) , 6. 51 (IH. d. J-11. 4Hz) , 6. 62 (IH. d, 

J = l. OHz) , 7. 00 (IH, d, J = l. 3Hz) . 7. 17 (IH, 
d, J = l. 3Hz) . 8. 04 (IH, d, J = 8. OHz) 
FAB-MS (m/e) : 3 64 [M+H] + 




^HNMR (CDC 1 3) 5:2. 3 9 (3H, s) . 6. 7 2 (IH, d, J = 
8. 5Hz) , 6. 97 (IH, d, J = 3. 6Hz), 7. 3 0-7. 3 7 (2 
H, m) , 7. 6 5 (IH, d. J = 3. OHz) 
FAB-MS (m/e) : 2 6 6 [M+H] + 




2-7$/- 5- (2-A< Kn^>^-x^>;^;i^7yii;P) -N- (4-pC9^ 
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^HNMR (CD3OD) 5:2. 30 (3H, d, J = l. IHz), 2. 91 
(2H, t, J = 6. 9Hz) , 3. 63 (2H, t, J = 6. 9Hz), 6. 
64 (IH. d, J = l. IHz) , 6. 76 (IH, d, J = 8. 6Hz) . 
7. 37 (IH, dd, 1 = 2. 1, 8. 6Hz) , 7. 84 (IH, d, J = 
2. IHz) 

FAB-MS (m/e) : 310 [M + H] + 




O NHj 

2-7Sy - 5- (4-7$y-5-Xh4^'>j!?;i/;l^n;i/-b!U$>^>-2-< 

-n- (4-^9^;1/-^7V-jI/-2-^;v) ^>xy^ H 

^HNMR (CD3OD) (5:1. 34 (3 H, t, J = 7. 2Hz), 2. 31 
(3H, d, J = l. OHz) , 4. 32 (2H, q, J = 7. 2Hz) , 6. 
63 (IH, s) , 6. 85 (IH, d, J = 8. 7Hz) , 7. 38 ( 1 H, 
dd, J = 2. 2, 8. 7Hz) , 7. 94 (IH, d, J = 2. 2Hz) , 8. 
5 5 ( 1 H, s ) 

FAB-MS (m/e) :43 1 [M+H] + 




2-75 7-5- (5^7y— ;p-2— -n- (4-^g^;u 
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'HNMR (CD3OD) (5:2. 31 (IH, d, J = l. OHz), 6. 63 
(IH, s) , 6. 88 (IH, d, J = 8. 7Hz) , 7. 38 (IH, d, 
J = 3. OHz) . 7. 48 (IH, dd, J = 2. 1, 8. 7Hz) , 7. 6 
2 (IH. d, J = 3. OHz), 8. 13 ( 1 H, d. J = 2. IHz) 
FAB-MS (m/e) : 34 9 [M+H] 



2-7Sy-5-(l - .^^^JP- 1 H— f $ 2 -^)V-7.JVy7=iM 

-N- (4-;w Ha^->^5";i/-5^T7-jp-2— r;p) ^>X7$ Hg*!^^ 

^HNMR (DMSO-de) (5:3. 64 (3H, s) . 4. 49 (2H, d, 
J = 6. OHz). 5. 24 (IH, t, J = 6. OHz), 6. 74 (IH, 
d, J = 8. 8Hz) , 6. 93 (IH, s) , 6. 94 (IH, s) , 7. 1 
6 (IH, dd, J = l. 6, 8. 8Hz) , 7. 29 (IH. s) , 7. 99 
(IH, d, J = l. 6Hz) 
FAB-MS (m/e) : 3 6 2 [M + H] + 



2-T$y-5- (IH—i 5.yV-)i^- 2 )V-7.JVy t:=^)]^) -N- (4 
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^HNMR (DMSO-dg) 5:4. 48 (2H. s), 5. 22 (IH, br), 
6. 74 (IH, d. J = 8. 8H2) . 6. 92 (2H, s) , 7. 17 (1 
H, s) , 7. 23 (IH, d, J = 8. 8Hz) , 8. 05 ( 1 H, s) 

FAB-MS (m/e) : 3 4 8 [M+H] + 

mmm9 



-N- (4-/W Ha^'>^5";p-g^Ty-;i/-2— ^>X7^}^(Dmm 

^HNMR (DMSO-dfi) 6:3. 88 (3H, s) . 4. 46 (2H, s) , 
5. 25 (IH, br), 6. 87 (IH. d, J = 8. 4Hz), 6. 90 (1 
H, s), 7. 02 (IH. s). 7. 40 (IH. s), 7. 52 (IH, s), 
7.6 2 (IH, d, J = 8. 4Hz) 
FAB-MS (m/e) : 3 94 [M+H] + 

mmm 1 0 



-N- (4-;^ HD^->;<^;i/-^yi/-;u- 2 — r;U) ^> 

^HNMR (CD3OD) 6:1. 33 (3H, t. J = 7. IHz) , 4. 2 9 
(2H. q, J = 7. IHz) , 4. 60 (2H, d, J = 0. 9Hz) , 6. 
79 (IH, d, J = 8. 7Hz) , 6. 93 ( 1 H, d, J = 0. 9Hz) , 
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7. 39 (IH, dd, J = 2. 1, 8. 7Hz) , 7. 6 8-7. 6 9 (IH, 

m) , 8. 0 0 (IH, d. J = 2. IHz) 

FAB-MS (m/e) : 4 2 0 [M + H] + 

mmm 1 1 



-N- (4-A'f HP4^'>>^^;i^-5"7l/-;P-2-^;i^) ^>X75K(DM 
'HNMR (DMSO-dg) 6:3. 70 (3H, s) , 4. 46 (2H, s) , 
5. 21 (IH, br) . 6. 88 (IH, s) , 6. 89 (IH, d. J = 8. 
8Hz) , 7. 03 (IH, s) , 7. 35 (IH, s) . 7. 38 (IH, d, 
J=8. 8Hz) , 8. 14 (IH, s) 
FAB-MS (m/e) : 3 7 8 [M+H] + 
ISii^J 1 2 



2-y5y-5-p^9^;V7>;i/77ri;i/-N-g^7yp [5. 4-b] }^Ui^>- 

^HNMR (CDCI3) 6:2. 39 (3H, s), 5. 84 (2H, br). 

6. 74 (IH, d, J = 8. 4Hz) , 7. 34 (IH, d, J = 4. 8Hz) , 

7. 38 (IH, dd, J = 2. 0, 8. 4Hz) , 7. 61 (IH, d, J = 
2. GHz), 7. 89 (IH, dd, J = l. 2, 8. 4Hz), 8. 81 (1 
H, dd, J = l. 2, 4. 8Hz) 

FAB-MS (m/e) : 3 1 7 [M+H] * 
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OH 



2-7$/- 5- (1-/W HP^->X^;t/-lH— <$^V^-;W-2— fjU- 

T.jyyr^^ji') -N- (4-/W KD^'>p^5^;i/-5^y7-;i/--2— r;i^) ^> 

^HNMR (CD3OD) (5:3. 7 3 (2H, t, J=4. 8Hz) , 4. 2 
7 (2H, t, 1 = 4. 8Hz) , 4. 61 (2H, s) , 6. 74 (IH. d, 
J = 8. 8Hz) , 6. 93 (IH, s) . 7. 04 (IH. s) , 7. 27- 
7. 3 0 (2H, m) , 7. 8 9 (IH. s) 
FAB-MS (m/e) : 3 9 2 [M+H] + 

Ul^m 1 4 



2-7$/- 5- i}dUS.i^>-2—()i'-X)Uyy=L)U) -N- (4-A-f H 

a:^->p^^;i/-5"7'./'-JW- 2 — f ^>X7S }^(omm 

'HNMR (CDC I3) a; 4. 44 (2H. d, J = 5. 2Hz), 5. 18 
(IH, t, J = 5. 2Hz) . 6. 81 (IH. d, J = 8. 4Hz) . 6. 
87 (IH, s) , 7. 04 (2H, br) , 7. 1 6 (1 H. d. J = 8. 8 
Hz) . 7. 32 (IH, d, J = 8. 8Hz) . 8. 13 (IH, s) , 8. 
8 4 (2H. d, J = 8. 4Hz) 
FAB-MS (m/e) :3 6 0 [M+H] + 

mmm 1 5 
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2 -7$ y - 5 - (1 -:^^>7>)Vt^:^)V- 1 H--^ 2 —f ;l/-X 

^HNMR (CDC I3) (5:1. 31 (3H. t, J = 7. 2Hz), 3. 4 
1 (3H, s) , 4. 30 (2H. q, J = 7. 2Hz) , 6. 69 (IH, d, 
J = 8. 4Hz) , 6. 88 (IH, d, J = 2. OHz) , 7. 32 (IH, 
d, J = 2. 06Hz), 7. 40 (IH. dd, J = 2. OHz. 8. 4Hz), 
7. 74 (IH. s) , 7. 95 (IH. d, J = 2. OHz) 
FAB-MS (m/e) :46 8 [M+H] + 

mmm i e 




2-7$y-5- (lH-^5yy-Jl/-2-^;U-X;i^7 7::iJU) -N- (4 
-;W Hn4^s>^^;i'-5-j^oo-^7i/-;i/-2— ^>X7$ Hogli 

M 

^HNMR (CD3OD) (5:4. 56 (2H, s) , 6. 76 (1 H. d. J 
= 8. 8Hz) , 7. 05 (2H. s) , 7. 34 ( 1 H, dd. J = 2. OH 
z, 8. 8Hz) , 7. 95 (IH, d, J = 2. OHz) 
FAB-MS (m/e) : 3 8 2 [M+H] + 

m^mi 7 
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N 



\. OH 



2-7sy-5- (4, 5->?^na- iH— f $^i/-;i/-2-^;i/-x;i/7 
yr:;0 -N- (4-;W Hp^->;><9=-;U-5^TV-JI^- 2 —f JP) ^>X7$ 

^HNMR (CD3OD) 6:4. 6 0 (2H, s) , 6. 7 9 (IH, d, J 
= 2. OHz) , 6. 93 (IH. s) , 7. 37 (IH, dd, J = 2. OH 
z, 8. 8Hz) . 7. 95 (IH. d, J = 2. OHz) 
FAB-MS (m/e) :416 [M + H] 

Sig^y 1 8 



^HNMR (CDCI3) (5:1. 35 (3H, t, J = 6. OHz), 1. 49 
-1. 92 (8H. m) , 3. 2 9-3. 3 3 (IH. m) . 4. 34 (2H, 
q. J = 6. OHz) . 5. 89 (2H, s) , 6. 66 (IH, d, J = 8. 
8Hz), 7. 38 (IH, dd. J = 2. 0, 8. 8Hz), 7. 58 (IH. 
d. J = 2. OHz), 7. 87 (IH, s) 
FAB-MS (m/e) : 3 9 2 [M+H] + 

mmm 1 9 
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2 -7$ 7 - 5 - ( 1 1 H-x 5 Jl-7.)\^y 7:1^ 

-N- (4-;W FP^r'>P<5^;i/-^7y-;i/-2— Y;!/) ^>XT$H(0i9M 

^HNMR (CD3OD) 6:4. 0 3 (3H, s) , 4. 6 0 (2H. s) . 
6. 82 (IH, d, J = 8. 8Hz) . 6. 88 (IH, s) , 7. 43 (1 
H, dd. J = 2. 4Hz, 8. 8Hz) , 8. 01 (IH, d, J = 2. 4H 
z) 

FAB-MS (m/e) : 3 64 [M + H] + 
MM 2 0 




2-T$y-5- (2H- [1, 2, 4] hU 7l/-;i— 5 — T ;u-x;U7 y:^ 
)V) -N- (4-/W HP=^'>P<9";i/-5^7l/-;i/-2— ^>X7$Hg) 

MM 

^HNMR (CD3OD) 6:4. 6 0 (2H. s) , 6. 8 1 (IH. d, J 
= 8, 8Hz) , 6. 93 (IH, s) , 7. 42 (1 H, dd, J = 2. OH 
z. 8. 8Hz) , 7. 90 (IH, s) , 8. 01 (IH, d, J = 2. OH 
z). 8. 27 (IH. brs) 
FAB-MS (m/e) : 349 [M + H] + 

MM 2 1 
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2-7$y-5- (]:^^)P>-4—i)U-XAyT-)V) -N- (4-yWHP 

*HNMR (CD3OD) d : 4. 57 (IH. s), 6. 91-6. 94 (2 
H, m) , 7. 04 (2H, d, J = 4. 8Hz) , 7. 40 (IH, d. J = 
8. 8Hz) , 7. 99 (IH, s) , 8. 23 (2H, d, J=4. 8Hz) 
FAB-MS (m/e) : 3 5 9 [M+H] + 

mm\2 2 




2-T5y-5-(4-^pn-i H— r 2 ~^)u-x)vy7-)V) 

-N- (4-/W FP^'>>C5^;i/-^Ty-;i,-2— r>'l/) ^>X7g H(7)iiM 
^HNMR (CD3OD) 6:4. 6 0 (2H. s) , 6. 7 8 (IH, d, J 
= 8. 4Hz) , 6. 93 (IH, s) , 7. 05 (IH, s) , 7. 37 (1 
H, d, J = 8. 4Hz) , 7. 97 (IH. s) 
FAB-MS (m/e) : 3 8 2 [M+H] + 

mmm2 3 




2-7$y-5- (IH— r$^'i/'-;i/-2— i';[/-7>;i/7 7^;i.) -n- (4 
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'HNMR (DMSO-dg) 6:2. 52 (3H, s) , 6. 74 (IH, d, 
J = 8. 8Hz), 6. 90 (IH, s), 7. 16 (IH, s), 7. 24(1 
H, d, J = 8. SHz) ,8.13 (2H, s) 
FAB-MS (m/e) : 3 6 0 [M + H] + 



2 -T$y - 5 - '>:^PA^->;vx;i-77z:;i/-N- (4-/W Fp^v^^jp 
-5^7V/-;l/-2— f;i/) ^>X75Hco|iM 

'HNMR (DMSO-ds) 5:1. 10-1. 30 (6H, brs). 1. 
60-1. 75 (2H, brs), 1. 80-1. 90 (2H, brs). 2. 
9 0-3. 0 0 (IH. brs). 4. 47 (2H, s) . 5. 20-5. 22 
(IH, brs), 6. 71 (IH, dd, J = 2. SHz, 8. 8Hz). 6. 
91 (IH, s) . 7. 24 (IH, d, J = 8. 8Hz) , 7. 93 (IH, 



2-757-5- (bfU>^>-2— r;i/-7>;i^7 7^;i/) -N- (4-;WKP 

'HNMR (CD3OD) (5:4. 57 (2H, s), 6. 80-6. 92 (3H, 
m) , 7. 08 (IH, dt, J = 5. 0, 7. 6Hz) , 7. 42 (IH, d 
d. J = l. 8. OHz) . 7. 59 (IH, dt, J = 2. 0. 7. 6H 
z) . 8. 01 (IH. d, J = l. 6Hz) . 8. 31 ( 1 H. d. J = 5. 




FAB-MS (m/e) : 3 64 [M+H] + 

mm\2 5 




.OH 
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OHz) 

FAB-MS (m/e) : 3 5 9 [M+H] + 
MM 2 6 




2-7S./-5- (IH— f $y^/-;v-2— f;i^-x;i/7 7:n;i/) -n- (4 

^HNMR (CD3OD) 5:1. 56 (6H. s) , 6. 74 (IH, d, J = 
8. 8Hz) , 6. 87 (IH. s) . 7. 05 (2H. s) , 7. 33 (IH. 
d, J = 8. 8Hz) ,7.97 (IH. s) 
FAB-MS (m/e) : 3 7 6 [M + H] + 

mmm2 7 




2-T$/-5- (5-;^^)V- [1. 3. 4] ^7-yr'/-)V- 2 
;i/7yr:;i/) -N- (4-/W ]^P^'>pt^JI/-^7l/-;i^-2 — f;0 

^HNMR (CDCI3) 5:2. 66 (3H, s), 4. 63 (IH, s), 
6. 86 (IH, d, J = 8. 4Hz) , 6. 88 (IH, s) , 7. 51 (1 
H, dd. J = 2. OHz, 8. 4Hz) , 8. 09 (IH, d, J = 2. OH 

z) 

FAB-MS (m/e) : 3 8 0 [M+H] + 

mmm2 8 
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2-7$y-5- (5-?^^JV-lH- [1, 2, 4] h VrV-)V- Z JV 

^HNMR (CD3OD) 6:2. 3 6 (3H, s) . 4. 6 0 (2H. s) , 
6. 79 (IH. d, J = 8. 8Hz) . 6. 93 (IH. s) , 7. 40 (1 
H, dd, J = l. 6Hz. 8. 8Hz) , 7. 98 (IH, d, J = l. 6H 
z) 

FAB-MS (m/e) :3 6 3 [M+H]. + 




2-T$y-5- (IH— f $^i/-;i/-2— r;p-;^;t/7 7n;i.) -n- [4 
- (1-/W HP=^>— X5";u) -^7i/-;i/-2— f;v] ^>X7^Kg)M 

^HNMR (CD3OD) (5:1. 50 (3H, d, J = 6. 8Hz), 4. 85 
(IH, q, J = 6. 8Hz), 6. 76 (IH, d, J = 8. 8Hz), 6. 

89 (IH, s) . 7. 05 (IH. s) , 7. 34 (IH, dd. J = l. 5. 

8. 8Hz) . 7. 96 (IH, d, J = l. 5Hz) 

FAB-MS (m/e) : 362 [M+H] + 
^ji^J3 0 




2-7^y-5- {iii-'i^yv-)v-s-^)v-:^)vyr^}V) -n- r4 
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'HNMR (CD3OD) 6:1. 50 (3H, d, J = 6. 8H2) , 4, 8 5 
(IH. a, J = 6. 8Hz) , 6. 76 ( 1 H, d, J = 8. 8Hz) , 6. 
89 (IH, s) , 7. 05 (IH, s) , 7. 34 (IH, dd, J = l. 5, 
8. 8Hz) . 7. 96 (IH. d. J = l. 5Hz) 
FAB-MS (m/e) : 3 6 2 [M+H] + 

mmm s i 




2 -7 5. J - 5 - (1 - 1 H-^s.^v-)v- 5 — r;i/-x;i/7 7:i;i/) 

-N- (4-h^)y)V:tVi:<'^)i'~^7'/-)V-2-^)l) ^>X7$ HOflM 
^HNMR (CD3OD) 6:3. 75 (3H. s). 6. 75 (IH, d. J = 
8. 8Hz) , 7. 02 (IH. s) , 7. 19 (IH, s) , 7. 29 (IH, 
dd, J = l. 2, 8. 8Hz) , 7. 64 (IH. s) , 7. 95 (IH. d. 

J = l. 2Hz) 

FAB-MS (m/e) :40 0 [M+H] + 

mmms 2 




^HNMR (CD3OD) 6:1. 21 (6H, d. J = 6. 8Hz), 3. 14 
-3. 18 (IH, m) . 4. 59 (2H, s) , 6. 76 (IH, d, J = 8. 
4Hz) , 6. 93 (IH, s) , 7. 34 ( 1 H. dd. J = 2. 4. 8. 4 
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Hz) , 7. 8 3 (IH. d. J = 2. 4Hz) 
FAB-MS (m/e) : 3 24 [M+H] * 

mmi 3 3 




2-T$y-5- (4-^^)1- 4n~ [1, 2, 4] h u 71/-;!/- 3 — r;w 
-N- (4-p<^;i/-^7i/-;i^-2— r;i/) ^>xy$ K(D 

MM 

^HNMR (CD3OD) (5:2. 32 (3H, d, J = l. OHz), 3. 71 
(3H, s) , 6. 62 (IH, d, J = l. OHz) , 6. 78 (IH. d. 

J = 8. 7Hz) , 7. 36 (IH, dd, J = 2. 2. 8. 7Hz) , 8. 0 

0 (IH, d, J = 2. 2Hz) , 8. 50 (IH, s) 

FAB-MS (m/e) : 34 7 [M+H] + 
MigM3 4 




2-y$y-5- (4H- [1. 2, 4] hUTl/-A-3-<;P-7.)l/7 7n 
M -N- (4-^5^JP-5^7y-;i/-2— <;P) ^>X7$Pg)iiSg 
'HNMR (CD3OD) 6:2. 28 (3H, d, J = l. OHz), 6. 59 
(IH, d, J = l. OHz) , 6. 75 (IH, d. J=8. 6Hz) , 7. 
36 (IH, dd, J = 2. 2, 8. 6Hz) , 7. 97 (IH, d, J = 2. 
2Hz) , 8. 2 2 (IH, s) 
FAB-MS (m/e) :3 3 3 [M+H] + 
Mit^njs 5 
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2-7$y-5- [1, 2. 4] h U 7 3 — T ;|/ 

-7.)Vy7=^)V) -N- [4- (l-l::FP^->-X5^;l^) -5^7!/-Jl/- 2 - 

^HNMR (CD3OD) 5:1. 5 0 (3H, d, J = 6. 6Hz) . 2. 3 
7 (3H. s) , 4. 84 (IH. q, J = 6. 6Hz) , 6. 79 (IH, d, 
J = 8. 4Hz), 6. 89 (IH, s), 7. 40 (IH, dd, J = 2. 0 
Hz, 8. 4Hz) . 7. 99 ( 1 H, d, J = 2. OHz) 
FAB-MS (m/e) : 3 7 7 [M+H] + 

mmms 6 




2-757-5- (2-1:: Ka^'>^^;l^- 1 -^^JV- 1 H— f S^l/-;^>- 
3 — f ;l/-X;i/7yr:;i.) -N- (4hKP=^i/pt5";V-5^7V-Ji»'-2— f;|/) 

^HNMR (CD3OD) 6:3. 7 5 (3H. s) , 4. 5 5 (2H, s) , 4. 
60 (2H. d. J = 0. 8Hz) , 6. 74 (IH. d, J = 8. 7Hz) , 
6. 92 (IH, s) , 6. 99 (IH, s) . 7. 27 (IH, dd. J = 2. 
1, 8. 7Hz) . 7. 90 (IH, d, J=0. 8Hz) 
FAB-MS (m/e) : 3 9 2 [M + H] + 
M»J3 7 
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2-7$y-5- (b-^^)V7^y- [1. 3, 4] 5^7v7y-;u-2— r 
)]/-X)ly7=:-)V) -N- i4-J\'i \^U^-y^^JV-^7V-)V-2-^JV) 

^HNMR (CD3OD) (5:2. 90 (3H, s), 4. 59 (2H, s), 6. 
84 (IH, d. J=8. 8Hz) , 6. 93 (IH. s) , 7. 46 (IH, 
dd, 3 = 2. 0, 8. 8Hz) , 8. 05 (IH. d, J = 2. GHz) 

FAB-MS (m/e) : 3 9 5 [M + H] + 

mmm 3 s 




2-7$y-5- (5->>:A^)V7B.y- [1, 3. 4] ^7v77-;i/-2- 

-<;i^-7>;i/7T^;0 -n- (4-/w KP=i^'>y5^;u-5"7v^-;P-2-'f 

^HNMR (CD3OD) d : 3. 05 (6H, s), 4. 59 (2H, s), 6. 
84 (IH, d, J=8. 8Hz) , 6. 93 (IH, s) , 7. 46 (IH, 
dd. 3 = 2. 0, 8. 8Hz) , 8. 05 (IH, d. 3 = 2. OHz) 
FAB-MS (m/e) :40 9 [M+H] 

mmm 3 9 




2-7^7-5- (4. 5-z^^^JV-4H- [1. 2. 4] h^)7V-)V- 3 



— f;i— ;^;t-7y:::;w) -n- (4-a^ hp:^'>^5^;i^-5^7v^-;1/-2— r 
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'HNMR (CD3OD) 5:2. 42 (3H. s) , 3. 62 (3H, s) . 4. 
60 (2H, s), 6. 78 (IH, d, J = 8. 8Hz), 6. 93 (IH, 
s) , 7. 37 (IH. dd, J = 2. 1, 8. 8Hz) . 7. 97 (IH, d, 
J = 2. IHz) 

FAB-MS (m/e) : 3 7 7 [M+H] + 

mmm4 o 



2 -7s y - 5 - (4 1 H— r 2 — y ju-xji^^ 

-N- (4-;w HP^>->^5^;w-^Ty-;i^-2-^;i/) ^>X7$Hg)g^M 

^HNMR (CD3OD) (5:2. 00 (3H. s) , 4. 60 (2H. s) , 
6. 74 (IH, s) , 6. 75 ( 1 H, d. J = 8. 4Hz) , 6. 93 (1 
H, s) , 7. 32 (IH, dd, J = 2. OHz, 8. 4Hz) , 7. 93 (1 
H, d. J = 2. OHz) 
FAB-MS (m/e) : 3 6 2 [M+H] + 

nmm4 1 



2-T$/-5- (5-;<^Jl/-4H- [1. 2. 4] hVTV~JV- 3 JV 
-7>;i^77n;i/) -N- (5-^^JV-^7V~)U-2—()U) ^>X7S.\^(D 

mm 

^HNMR (CD3OD) 6:2. 3 5 (3H, s) . 2. 3 8 (3H. d, J = 

1. IHz) . 6. 77 (IH, d, J = 8. 6Hz) , 7. 09 (IH, d. 

J = l. IHz) , 7. 38 (IH, dd, J = 2. 0, 8. 6Hz) , 7. 9 




,0H 
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7 (IH, d, J = 2. OHz) 
FAB-MS (m/e) : 34 7 [M+H] 

miifH 2 




2-7S/-5- (4-p(5^;i/-4H- [1, 2. 4] hVrV-}V- 3 )V 

-7.}Vy7::L)V) -N- (5-xh^->:^;P7}f-;i/-i£US^>-2--r;i/) ^> 

^HNMR (CD3OD) 6:3. 72 (3H, s) , 3. 92 (3H, s) , 6. 
79, (IH, d, J = 8. 7Hz) , 7. 38 (IH, dd, J=2. 1, 8. 
7Hz), 7. 96 (IH, d, J = 2. IHz), 8. 30-8. 32 (2H. 
m), 8. 51 (IH, s), 8. 91-8. 93 (IH, s) 
FAB-MS (m/'e) ; 3 8 5 [M+H] + 

mtm4 3 




2-7^y-5- (4-^^JP-4H- [1. 2. 4] mTV-jl— 3— TJP 
-X;U77::^Jl-) -N- (4. 5-i>^9^;i/-9^yi/-;P-2— TJt/) ^>X7 

^HNMR (CD3OD) 5:2. 17 (3H, s) . 2. 2 2 (3H, s) , 3, 
58 (3H, s) , 6. 75 (IH. d, J = 8. 6Hz) . 7. 26 ( 1 H, 
dd, J = 2. 2, 8. 6Hz) , 8. 09 (IH, d, J = 2. 2Hz) 8. 

5 7 (IH. s) 

FAB-MS (m/e) :36 1 [M+H] 

mmm4 4: 
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2-757-5- (5-y^^)V-4n- [1, 2, 4] hV7V-)V- 3 
-7s)\^y7:i)l^) -N- [4- il-:^9-)l'-lH-^^y'/-)\^-2-'i)l- 

7>;U7yi:;^^5^;p) -^7'/-)V-2-^)V] ^>xrB.\^(Dmn 

^HNMR (CD3OD) 5:2. 38 (3H. s) , 3. 47 (3H, s) , 
4. 10 (2H, s) , 6. 54 (IH, s) , 6. 78 (IH. d, J = 8. 
8Hz), 7. 04 (IH, d, J = l. 2Hz), 7. 13 (IH, d, J = 
1. 2Hz) , 7. 40 (IH, dd, 1 = 2. GHz. 8. 8Hz), 7. 9 
8 (IH, d, 3 = 2. OHz) 
FAB-MS (m/e) : 4 5 9 [M+H] + 

mmm4 5 




2-75.y-4-y)l^U-5- (4-^^}V-4H- [1. 2, 4] h'J7l/ 

-jw-3— f;i/-7>;p>^7^;i/) -n- (4-p^9";p-^7\/-;i^-2— -tjI/) 

^HNMR (CD3OD) (5:2. 3 2 (3H, s) , 3. 7 7 (3H. s) , 6. 
56 (IH. d. J = ll. 6Hz), 6. 62 (IH, s). 8. 13 (IH, 
d. J = 8. OHz) , 8. 5 1 (IH. s) 
FAB-MS (m/e) : 3 6 5 [M + H] + 
M^J4 6 
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2-T2.y-4-y)V:tn~5~ (4, 5-v^5^;i/-4H- [1. 2, 4] b 
^JTV-JV- 3 )V~7s)Vy 7:=-)^) -N- (4 -;<g^;i/-5^7l/-;i/- 2 ~ 

^HNMR (CD3OD) 5:2. 33 (3H, s) , 2. 43 (3H, s) . 3. 
67 (3H, s), 6. 54 (IH, d. J = ll. 6Hz), 6. 62 (IH, 
s) , 8. 11 (IH, d, J = 7. 6Hz) 
FAB-MS (m/e) : 3 7 9 [M+H] 
M^^[|4 7 




2-T$y-5- (4-p^5^;i^-5- hU7;U:tP^^;t/-4H- [1, 2, 4] 

huyi/'-;i/-3-'f;i/-xjW7y::i;p) -n- (4-^5";i/-5^Ty-;i/-2 

^HNMR (CDCI3) 5:2. 16 (3H, s), 3. 68 (3H, s), 
6. 47 (IH, s) , 6. 63 (IH, d, J = 9. 2Hz) . 7. 35 (1 
H, dd, J = l. 2Hz, 9. 2Hz) . 7. 87 (IH. d. J = l. 2H 
z) 

FAB-MS (m/e) : 4 1 5 [M + H] * 

mmm4 8 




2-ysy-5- (2. 5-y^g^;i/-2H- [i. 2. 43 m7i/-;i/-3 
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r;i/-x;i/7y3i;i/) -n- (4-^5=-;1/-5^7'/-;p-2— ^>X7 

^HNMR (CD3OD) 5:2. 25 (3H, s) , 2. 33 (3H, s) , 3. 
84 (3H. s) , 6. 64 (IH. s) , 6. 79 (IH. d. J = 8. 8H 
z) , 7. 37 (IH, dd, 1 = 2. 0. 8. 8Hz) , 8. 00 (IH, d, 
J = 2. OHz) 

FAB-MS (m/e) : 36 1 [M+H] + 




2-7^y-5- (4-p^5^;i/-4H- [1, 2, 4] h U 71/-;!/- 3 — f ;i/ 

-7.)vy><r.M -N- (4-^f^;i/— 9^7v/-;u-2— r;i/) <yxr^Y<D 
MM 

^HNMR (CD3OD) (5:2. 3 2 (3H, d, J=0. 8Hz) ,3.81 
(3H, s) , 6. 62 (IH, s) , 6. 95 (IH, d, J = 8. 9Hz) , 
7. 54 (IH, dd, J = 2. 2, 8. 9Hz) . 8. 26 (IH, d. J = 
2. 2Hz), 8. 57 (IH, s) 
FAB-MS (m/e) : 3 6 3 [M+H] + 

mmm 5 0 

2-7^/-5- (2-^^;i/-2H- [1, 2, 4] h U 7^-;!/- 3 — f;!/ 

-7.;P7Tn;i/) -N- (4-p^5^;i/-g^7y-;i^-2— ^>X7$ f<p 
MM 

^HNMR (CDC I3) «5:2. 21 (3H, s), 3. 84 (3 H, s), 6. 
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01 (2H, br) , 6. 69 (IH, d, J = 8. 4Hz) , 7. 43 ( 1 H. 
d, J = 8. 4Hz) . 7. 78 (IH. s) , 7. 83 (IH. s) 

FAB-MS (m/e) : 3 4 7 [M + H] * 

mmm 5 1 




7.)vy7:^)V) -N- (4-7^;i/-5^Tv'-;u-2— r;u) ^>X7$ Hons 
M 

^HNMR (CDC 1 3) a : 2. 3 5 (3H, s) . 2. 3 8 (3H. s) , 
3. 71 (3H, s) , 6. 51 (IH, s) , 6. 56 (IH. s) . 6. 9 
4 (IH. s) , 7. 03 (IH. s) , 7. 93 (IH. s) 
FAB-MS (m/e) : 3 6 0 [M+H] + 
M^^5 2 




2-T5 7-4-7;i/:tP-5- (4 4 H- [1. 2, 4] hU7l/ 
-;p-3— I'jl^-Xjl^^y-;!/) -N- (4-fcHa^->p<5^;P-5^7\/-;l/- 

2— r;u) ^>X7$Hopag 

^HNMR (CD3OD) (5:3. 78 (3H, s) , 4. 60 (2H. s) , 6. 
58 (IH, d, Jh-f=11- 4Hz) , 6. 93 (IH, s) , 8. 12 (1 
H, d. Jh-f=7. 7 Hz) , 8. 5 2 ( 1 H, s) 
FAB-MS (ra/e) : 38 1 [M+H] + 
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2-7^y-4-^9";i/-5- (4-p<5^;|/-4H- [1, 2, 4] hU7V'- 

;i^-3— fjiz-xji/^yr:;!/) -N- (4 -^5=-;i/-5^7y-;i/- 2 — f ;w) ^ 

^HNMR (CD3OD) (5:2. 3 2 (3H, s) , 2. 34 (3H; s) , 
3. 71 (3H. s), 6. 63 (IH, s), 6. 73 (IH. s), 8. 0 
2 (IH, s) . 8. 4 8 (IH. s) 

FAB-MS (m/e) :36 1 [M+H] + 

^mm5 4 




2-7^7-5- (4-^^)l-4K- [1. 2, 4] hU T^-Jl^- 3 — T ;)/ 

-x)uy7=^)V) -N- (2 -^g^;i/-g^7y-;u-4— ^>X7$ ho 
MM 

^HNMR (CD3OD) 5:2. 65 (3H, s), 3. 72 (3H, s), 6. 
77 (IH, d, J = 8. 8Hz) , 7. 36 (IH, dd, J=2. 0, 8. 
8Hz) , 7. 51 (IH, s) , 7. 89 (IH, d. J = 2. OHz) , 8. 
5 2 (IH, s) 

FAB-MS (m/e) : 34 7 CM + H] + 

nmms 5 




2-75/-5- (4-;;<5^;W-4H- fl. 2. 4] hU7^/-;i^-3 — ( JV 
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-7.;i/7T^;v) -N- (6-^5^;v-if Uy>-2-^;u) ^>X7^\^(Dm 
M 

^HNMR (CD3OD) 5:2. 47 (3H, s) , 3. 73 (3H, s) , 6. 
78 (IH, d, J = 8. 7Hz) , 7. 01 ( 1 H, d, J = 7. 7Hz) , 
7. 36 (IH, dd, J = 2. 2, 8. 7Hz), 7. 69 (IH, t, J = 
7. 7Hz) . 7. 94 (IH, d. J = 2. 2Hz) . 7. 96 (IH, d, 
J = 7. 7Hz) , 8. 51 (IH. s) 
FAB-MS (m/e) : 34 1 [M+H] + 
M7i«»l5 6 



2-7^7-5- (5— ryyab!;i/-4-^9^;i/-4H- [1, 2. 4] hU 
7y-;P-3— f -n- (4-^g^;i^-g^7y-ji/-2— f 

^HNMR (CD3OD) 6:1. 32 (6H. d, J = 6. 9Hz) , 2. 3 2 
(3H, s), 3. 09-3. 13 (IH, m), 3. 65 (3H, s), 6. 
63 (IH. s), 6. 77 (1H, d, J = 8. 7Hz). 7. 35 (IH, 
dd, J = 2. 2, 8. 7Hz) , 7. 99 (IH, d, J = 2. 2Hz) 
FAB-MS (m/e) : 3 8 9 [M+H] + 

mitm5 7 




2-7$7-4-7;V:tP-5- (5 - t e r t - 4 4 H- 
[1, 2, 4] hVT'/-Jl'-3—(Jl^-7.JVyr:=-)i') -N- (4-^5^;^- 
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^HNMR (CD3OD) 5:1. 43 (9H, s) . 2. 3 3 (3H, d, J- 
1. OHz) , 3. 83 (3H, s) . 6. 63 (IH, s) , 6. 78 (IH, 
d, J = 8. 7Hz) , 7. 35 ( 1 H, dd, J = 2. 2, 8. 7Hz) , 8. 
0 0 (IH, d, J = 2. 2Hz) 
FAB-MS (m/e) :4 0 3 [M + H] + 

mmm s s 



2-7$y-5- (5-hHa^->p<5^;i/-2-;<g^;i— 2H-hf^'/-;l/-3 

^HNMR (CD3OD) 5:2. 3 2 (3H, s) . 3. 8 6 (3H, s) . 4. 
61 (2H. s) , 6. 63 (IH, s) , 6. 73 ( 1 H. d, J = 8. 8H 
z) , 7. 18 (IH, d, J = 2. 0, 8. 8Hz) , 7. 58 (1 H, s) , 

7. 81 (IH, d, J = 2. OHz) 
FAB-MS (m/e) : 3 7 6 [M + H] + 
MM 5 9 



2 -7^ y - 5 -x^;p;^;i/7yr:;i^-N- (4 - p^^^jl^-g^yy-;!/- 2 — r 

^HNMR (CDCI3) 6:1. 18 (3H, t, J = 7. 2Hz), 2. 20 

(3H, s) , 2. 69 (2H, q, J = 7. 2Hz) , 6. 53 (IH, s) , 

6. 67 (IH, d, J = 8. 8Hz) , 7. 34 (IH, dd, 1 = 2. 4, 
8. 8Hz) , 7. 61 (IH, d, J = 2. 4Hz) 
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FAB-MS (m/e) :2 94 [M+H] + 

mm\6 0 




2-T$7-5- (^7Vn [5. 4-b] bf U 2 — f ;i/-7.;i/7 y::i;t/) 
-N- (4-p^5^;W-^77'-;i^-2— I';!/) ^>X7$H0iig^ 
^HNMR (CD3OD) 5:2. 28 (3H, s), 6. 61 (IH, s), 6. 
93 (IH, d, J = 8. 8Hz) , 7. 44 ( 1 H, dd, J=4. 8, 8. 
4Hz) , 7. 58 (IH, dd, J = 2. 4, 8. 8Hz) , 8. 0 7 (1 H. 
dd, J = l. 6. 8. 4Hz) , 8. 19 (IH, d, 3 = 2. 4Hz) , 8. 
3 7 (IH, dd. J = l. 6, 4. 8Hz) 
FAB-MS (m/e) :40 0 [M+H] 

mmme i 




2-y$y-5- (4-p^5";i/-4H- [l. 2> 4] hU7'/-JV-3-^JV 
-X;P77r:;P) -N- (5-bKD^'>^9^;P-4-^5^;W-5^7y-;i/-2 

^HNMR (CD3OD) d : 2. 2 9 (3H, s) , 3. 7 1 (3H. s) , 4. 

66 (2H, s) , 6. 78 (IH, d, J = 8. 8Hz) , 7. 36 (IH. 

dd, J = l. 9. 8. 8Hz) , 8. 00 (IH, d, J = l. 9Hz). 8. 
5 0 (IH. s) 

FAB-MS (m/e) : 3 7 7 [M+H] + 

mmmQ 2 
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2-7^7-5- (4-/5^;i^-4H- [1, 2, 4] h VyV-)V- 3 —j )l 

^HNMR (CD3OD) a : 3. 4 0 (3H. s) , 3. 7 2 (3H, s) , 
4. 46 (2H, s) , 6. 80 (IH, d. J = 8. 8H2) . 7. 00 (1 
H. s). 7. 39 (IH. dd. J = 2. OHz, 8. 8Hz), 7. 99 (1 
H. d, 3 = 2. OHz) , 8. 5 1 (1 H, s) 

FAB-MS (m/e) : 3 7 7 [M+H] + 

mmm& 3 




2 -7$ 7- 5- (4. 5-z^:<^)V-4H- [1. 2. 4] bU7y-;U-3 

— f;i/-x;i^7ynji/) -N- (2-^5^;u-g^7y"-;i/-4— r;i/) ^>X7 

^HNMR (CD3OD) 5:2. 42 (3H, s) , 2. 65 (3H, s) . 3. 
67 (3H, s) , 6. 53 (IH, d, J = ll. 2Hz) , 7. 49 (IH, 
s) , 7. 9 9 (IH, d, J = 7. 6Hz) 
FAB-MS (m/e) : 3 7 9 [M + H] + 

mmm6 4 




2-rs.y -4-yjP:tn-5- (4->tg^;U-4H- [1. 2. 41 hi}T>/ 
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^HNMR (CD3OD) (5:2. 65(3 H, s), 3. 77(3 H, s), 6. 
54 (IH. d, J = ll. 2Hz), 7. 49 (IH, s), 8. 00 (IH. 
d, J = 8. OHz) ,8.49 (IH, s) 
FAB-MS (m/e) :3 6 5 [M+H] 

nmme 5 



2-T^y-5- (4-^^)V-4n- [1. 2, 4] h u 7^-;^- 3 — 
-x;i/7 7r:;0 -N- (5-^9";i/- [i. 3. 4] ^r-JTV-JV-z-^ 

^HNMR (CD3OD) 5:2. 68 (3H, s), 3. 71 (3H, s), 6. 

80 (IH, d. J = 8. 4Hz) , 7. 39 (IH, dd, J = 2. 0, 8. 

4Hz). 8. 06 (IH, d, J = 2. OHz), 8. 51 (IH, s) 
FAB-MS (m/e) : 34 8 [M+H] + 

mmi 6 6 



2-7$y-5- (4-^Vyatf;l/-4H- [1, 2. 4] hU7\/-Jl/-3 
— f;l—7>;|/7 7:^;i/) -N- i4-;^^JV-^7V-JV- 2—i )U) ^>X7 

^HNMR (CDCI3) (5:1. 47 (6H, d, J = 6. 8Hz), 2. 33 
(3H, s) , 4. 62 (IH, sep, 3 = 6. 8Hz) , 6. 00 (2H, 
br) , 6. 55 (IH, s) . 6. 69 (IH, d. J = 8. 4H2) . 7. 
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44 (IH, dd, J = l. 6. 8. 4Hz) , 7. 96 (IH, d, J = l. 
6Hz), 8. 26 (IH,' s) 
FAB-MS (m/e) : 3 7 5 [M+H] + 



2-y$/-5- (4- t. e r t 4H- [1, 2, 4] hUy^-;!/ 
-3-^)V-X)\yy7=-JV) -N- (4-p<g^;|/-^7V-;i/-2— 

^HNMR (CDCI3) 6:1. 74 (9H, s) , 2. 32 (3H, s) . 5. 
98 (2H, br) , 6. 53 (IH, s) . 6. 70 (IH, d, J = 8. 8 
Hz) , 7. 48 (IH, d, J = 8. 8Hz) , 7. 94 (IH, s) , 8. 
2 2 (IH, s) 

FAB-MS (m/e) : 3 8 9 [M+H] * 



^HNMR (CDC I3) (5:3. 75 (3 H, s), 5. 94 (2 H. br. s), 
6. 95-7. 05 (3H, m), 7. 21 (IH, br. s), 7. 28 (1 
H, br. s) , 7. 51 (IH, d, J = 3. 9Hz) 
FAB-MS (m/e) : 3 3 3 [M+H] + 

mmm 6 9 





wo 03/08US8S PCT/JPU3/U36S6 




^HNMR (CDC 1 3) 5:2. 3 9 (SH. s) , 3. 7 3 (3H, s) , 5. 
93 (2H. br. s) , 6. 56 (IH, s), 6. 91-7. 00 (2H, 
m), 7, 16 (IH, br. s), 7. 24 (IH, br. s) 

FAB-MS (m/e) : 3 4 7 [M + H] + 
mm\ 7 0. 




>xy5 Kopss 

^HNMR (CD3OD) 6:2. 32 (3H, s). 6. 63 (IH. s), 6. 
87 (IH, d, J = 8. 8Hz) . 7. 47 (IH, dd, J = 2. 0, 8. 
8Hz) , 8. 08 (IH, d, J = 2. OHz) 
FAB-MS (m/e) :29 1 [M+H] + 




2 ^>X7s. \^<Dmm. 

^HNMR (CDCI3) 6:2. 06 (3 H, s), 6. 58 (IH, s), 7. 
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54 (IH. t, J = 8. OHz), 7. 86 (IH. d, J = 8. OHz), 
7. 99 (IH, d. J = 8. OHz) , 8. 20 (IH, s) 
FAB-MS (m/e) : 3 1 9 [M+H] + 

mmm 7 2 




2-7$y-5- (2-)f^h^i^-yx.:z)V7.)Vyy:=-)i) -n- (4-^^;i^ 

^HNMR (CDC 1 3) 6:2. 2 6 - 2 . 3 3 ( 3 H, m) , 3. 90 (3H, 
s), 5. 94 (IH, br), 6. 52 (IH, d. J = l. OHz), 6. 
7 2-6. 8 6 (4H, m) , 7. 09-7. 15 (IH, m) , 7. 41 (1 
H, dd, J = 2. 0. 8. 5Hz) . 7. 69 (1 H. s) 
FAB-MS (m/e) :3 7 2 [M + H] + 

mm 7 3 




2-7Sy-4-7;l/:tD-5- (4 4H- [1, 2. 4] hUTl/ 

-;P-3-'r;u-;^;U7yz:;t/) -n- (4-xh^v':^jP/|^-;i/-^7V-;i/ 

-2--r;^) ^>X7$F(Z)pM 

^HNMR (DMSO-dg) 5:1. 31 (3H, t, J = 7. OHz) , 3. 
64 (3H, s) , 4. 29 (2H, q, J = 7. OHz) . 6. 65 (IH, 
d, Jh-f=1 1- 6Hz), 7. 29 (2H, brs), 8. 09 (IH. s), 
8. 3 4 (IH, s) , 8. 5 7 (IH, s) 
FAB-MS (m/e) :42 3 [M+H] 
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mmi 7 4 




.OH 



2-7^/-4-7Ji/:tP- 5- (4-;<g"Ji/-4H- [1. 2. 4] hUTV 

^HNMR (CDCI3) 6:3. 81) 3H, s). 6. 62 (IH, d. 
_p=ll. OHz), 8. 00 (IH, s), 8. 21 (IH, d, Jh-p=4. 
8Hz), 8. 57 (IH, s) 
FAB-MS (m/e) :3 9 5 [M+H] 

mtm7 5 



2-7$/-5-(i 1 H-^ 2 — r;i/-7>jU7 y:i;i/) 

-N- (4-^^;i^-9^7y-;i/-2— r;w) ^>X75Fcdpm 

^HNMR (CDCI3) (5:3. 45 (3H, s), 3. 70 (3H, s), 4. 
47 (2H, s) , 5. 8 2-5. 8 6 (2H, b r s) , 6. 64 (IH. d, 
J = 8. 8Hz) . 6. 87 (IH, s) , 6. 96 (IH, s) , 7. 06 (1 
H, s) , 7. 37 (IH, dd, J = l. 6Hz, 8. 8Hz) , 7. 88 (1 
H, d, J = l. 6Hz) 
FAB-MS (m/e) : 376 [M+H] + 
MTtm 7 6 
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2-7$y-5- (4-^^;i/-4H- [1, 2, 4] h^J7V-)l- 3 —QV 
-X;l/7y:=.;U) -N-^7Va [5. 4-b] bf'J >^>- 2 — r;i/-^>X7 

'HNMR (DMSO-dg) 5:3. 59 (3H. s) , 6. 8 0 (IH, d. 
J = 8. 8Hz) , 7. 30 (IH, d. J = 8. 8Hz) . 7. 47 (IH, 
br) , 8. 07 (IH, b r) , 8. 16 (IH, s) , 8. 44 (IH, d. 

J=4. 8Hz), 8. 57 (IH. s) 
FAB-MS (m/e) : 3 84 [M + H] 

mmm7 7 



2-7^y-5-(l-^^)V-lH-'i5.i^V~-)V-2-^)V-X)Vy7=.M 

-N-^TVu [5. 4-b] tf 'Jv>-2— rjP-^>X7^ 

^HNMR (CD3OD) (5:6. 79 (IH. d. J = 8. 8Hz) . 7. 07 

(IH, br) . 7. 24 (IH, b r) , 7. 32 (IH, dd, J = 2. 0, 
8. 8Hz), 7. 49 (IH, dt, J=4. 8. 8. OHz), 8. 02 (1 
H, d, J = 2. OHz), 8. 10 (IH, d, J = 8. OHz), 8. 43 

(IH, d, J=4. 8Hz) 
FAB-MS (m/e) : 3 8 3 [M+H] * 

m^m 7 8 
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2-75.y-4-y)l:tn-5- (4-^9";|/-4H- [1, 2, 4] hU7V/ 

3— r;i/-x;i/7T:^;i/) -n-^tVu [5, 4-b] bf'jv>-2- 

^HNMR (DMSO-dg) 6:3. 62 (3H. s) , 6. 64 (IH, d, 
J = 12. OHz) , 7. 47 (IH, br) . 8. 05 (IH, br) . 8. 
33 (IH, d, J = 8. 7Hz) . 8. 44 (IH, br) , 8. 55 (IH. 
s) 

FAB-MS (m/e) :40 2 [M+H] + 

mmm? 9 




2-75 7-5- (4. 5->?^5^;i/-4H- [1. 2. 4] hUTV-JV-S 
— r;l/-7.;W7yn;P) -N- i4-^h=^-y}^^)V-^7'/~-)V-2—()\^) 

^HNMR (CD3OD) 6:2. 4 1 (3H, s) , 3. 3 9 (3H, s) , 
3. 61 (3H, s) , 4. 45 (2H, s) . 6. 77 (IH, d. J = 8. 
8Hz) , 6. 98 (IH, s) , 7. 36 ( 1 H, dd, J = 2. 4Hz, 8. 
8Hz) , 7. 97 (IH. d. J = 2. 4Hz) 
FAB-MS (m/e) : 39 1 [M+H] * 

mmm8 o 




2-75 7-4-7;|/:tP-5- (4. 5-i^^^)l-4H- [1. 2. 43 h 

U7\/-;i/- 3— i';i/-x;U7Tr.;i^) -n- (4-^h=¥->^^}V-^7'/- 

)v- 2-^)v> ^>X7s. \^(Dmm 
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^HNMR (DMSO-de) 6:3. 14 (3H, s) , 3. 60 (3H, 
s) , 4. 38 (2H, s) , 6. 61 ( 1 H, d. J = 12Hz) , 7. 06 
(IH, s) , 7. 18-7. 30 (2H, brs) , 8. 24 (IH, d, J 
= 8. OHz) , 8. 54 (IH, s) 
FAB-MS (m/e) : 3 9 5 [M+H] 

mmis 1 




2 -7$ y - 4 -y)i':tn- 5 - ( 1 -^^JU- IH-^ S.^V-JV- 2 )V 
-X;i/7 7-;i/) -N- i4-^h^zy^9-)U-^7'/-)V-2-'<)V) ^>X 

^HNMR (CDCI3) 6:3. 42 (3H, s), 3. 76 (3H, s), 
4. 44 (2H. s) , 6. 08-6. 18 (2H, brs) , 6. 35 (IH. 
d, J = 10. 4Hz) . 6. 84 (IH, s) . 6. 93 ( 1 H. s) , 7. 
02 (IH, s) , 8. 05 (IH, d. J = 7. 6Hz) 
FAB-MS (ra/e) : 3 94 [M + H] 




2-TSy-4-7;i/:tn- 5- (4, 5-'J^^)V-4H- [1. 2. '4] h 
*)7V~)V- 3 —i )U-7.)Vy 7=-)V) -N- (4-;^h=^iy}^^)l-^7'/" 
JV- 2 -^M OX73. \^(Dmm 

^HNMR (CDCI3) 6:2. 40 (3H, s) , 3. 40 (3H, s) , 3. 
59 (3H. s) , 4. 41 (2H, s), 6. 2 0-6. 2 8 (2H, brs), 
6. 30 (IH. d, J = 10. 8Hz), 6. 80 (IH, s). 8. 10 (1 
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H, d, J = 7. 6Hz) 

FAB-MS (m/e) :40 9 [M+H] 

mmm s 3 




2-7^ y- 5- (^7i/-;v-2-^;i/-xjP7 7:i;t^) -n- 

^HNMR (CDC 1 3) <5 : 3. 4 3 (3H, s) , 4. 4 5 (2H, s) , 
6. 2 4-6. 30 (2H. brs), 6. 51 (IH, d, J = 10. 8Hz), 
6. 88 (IH, s) , 7. 19"(1H, d, 3 = 2. OHz) , 7. 65 (1 
H, d, J = 2. OHz) , 7. 92 (IH, d. J = 6. 8Hz) 
FAB-MS (m/e) :3 9 7 [M+H] + 

mmi8 4 




2-T$y-5- (^7V-)l^-2-^)V-7.}Vy7=^)V) -N-5^7V^P [5. 
4-b] tfUv^>-2— <;|/-^>Xy$ HCDDSgg 

^HNMR (CD3OD) 6:6. 92 <1H, d, J = 8, 4Hz) , 7. 40 
(IH. d, J = 3. 6Hz) . 7. 45-7. 49 (IH, m) , 7. 53 (1 

H, d, J = 8. 4Hz) , 7. 63 ( 1 H, d, J = 3. 6Hz) , 8. 08 
(IH. d, J = 8. OHz). 8. 22 (IH, s). 8. 43 (IH. d. 

J=4. 8Hz) 

FAB-MS (m/e) : 3 8 6 [M+H] + 

mmm 8 5 
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2-7S7-5- (2-;< h^->-5-^5";i/-7xy^'» -N- 

5-7;i':tP-2--hD-^m§i^7. 8 4g (4 2. 4mmol) om.'ih 
:^^U>mm (10 0ml) iZ. ^T^T. sm<DN, N->?7^5^;1'7|n;VAT5 H 
RrJC:t^ifU;U^P7-1' F4. 0 7ml (4 6. 6mmol) ^MTU, WT^ 

2-75./^rV-)V5. 8 0g(5 0. 8mmo 1 ) ©li'fb^5"l/>^^S (5 
0ml) {ChUX9^;P75>7. 0 0ml (5 0. Smmol) ^iP^Jt^, >X 

u-^V^y^-i- (^^1i-> : @1^i?X5^;V=2 : 1) (Cck!9ML. TS H^7. 
2 0 g (W : 6 0 %) ^?^^fi@^^:LT#fCo 

# e)nfc7 5 H#:2 0 Omg (0. 7 1mmol) (DN, N->^;><5^;1'7)n;1'A 
75 (1 0ml) ICI^M:^ U '^7 A 9 8 2mg (7. 1 Immo 1) ^^0^2 

-j>^b^'>-5-;<5^;i<'7x/-;P9 8 2mg (7. llmmol) SriuA, S 

0 o^Ti 2B#rBmi^b:fc. Hj6^2rMjE^iab> #e»nfc^g^'>u 

a:D)^ML.. xho#:278mg ( W : 9 8%) bTf#fCo 
#e.tlfcr.hn^2 4 7mg (0. 6 2mmol) O-T V 7°n/iy-;U (5m 

1) wmm.\^ry'^^t>h.-^'^^ (o. 5m n ©iii^mi^>2. og^jp 

mx5^;i/X7.x;i/t7jc^^j!)Pb, wiiM^TK. «afnftil7jcMTijfe#L, ^ii^. 
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'y-> : K^X5";l'X7>x;l'= 2 : 1) ICckOm^L, SS'fb'&tJl 9 Img OR 

2^: 8 4%) ^mM^mi^thxmco 

^HNMR (CDC I3) (5:2. 24 (3 H, s), 2. 32 (3H, s). 3. 
84 (3H, s) , 5. 46 ( 1 H, br) , 6. 52 ( 1 H, d, J = l. 0 
Hz) , 6. 66 (IH, s) , 6. 74 (IH. d, J = 8. 9Hz) , 6. 
88 (2H. s) . 7. 06 (IH. dd, J = 2. 6. 8. 9Hz) , 7. 1 
1 (IH, d, J = 2. 6Hz) 
ES I -MS (m/e) : 3 7 0 [M+H] + 

±f3^ig^j8 3 tmm^zvx. nmms 47bmMmmi 1 7©^b^ti*#/fc. 
mmms 6 




^HNMR (CDCI3) (5:5. 53 (2H, b r) , 6. 76 (IH. d. J 

= 8. 9Hz), 6. 83-6. 87 (3H. m). 7. 01 (IH. t, J = 

7. 3Hz), 7. 08 (IH. dd, J = 2. 3, 8. 9Hz), 7. 25- 

7. 29 (3H, m), 7. 32 (IH. d, J = 2. 3Hz). 11. 61 (1 
H, b r) 

FAB-MS (m/e) : 3 12 [M+H] + 

mmms 7 




2-7^y-5- (4-:7'P^-7xy^'» -N-5^7y'-Jl/-2-^;P-^ 
^HNMR (CDCI3) 6:5. 60 (2 H. br), 6. 75-6. 82 (3 
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H. m) . 6. 96 (IH. d, J = 2. 6Hz) . 7. 06 ( 1 H. dd. J 
= 2. 6, 8. SHz) , 7. 3 7-7. 84 (4H. m) 

FAB-MS (m/e) : 3 9 2 [M + H] + 

mm\ 8 8 



'HNMR (CDCI3) (5:4. 38 (2H, d, J = 5. 2Hz), 5. 14 
(IH. t. J = 5. 2Hz) . 5. 53 (2H. b r) . 6. 76 (IH. d. 
J = 8. 9Hz) , 6. 8 3-6. 8 7 (2H, m) . 7. 01 (IH, t, J 
= 7. 3Hz) , 7. 08 (IH, dd, J = 2. 3, 8. 9Hz), 7. 25 
-7. 29 (3H. m), 7. 32 (IH. d, J = 2. 3Hz). 11. 61 
(IH. br) 

FAB-MS (m/e) : 34 2 [M+H] + 

mmm s 9 



2-7S.y-5- (b!Uv^>-4— rjp-:t=^>-) -N- (4-^9";i/-5"7y 

^HNMR (CD3OD) (5:2. 32 (3H, d, J = l. GHz) , 6. 44 
(IH, s) , 6. 55 (2H, d, J = 7. GHz) , 6. 92 (1 H, d, 
J = 8. 9Hz) , 7. 38 (IH. dd, J = 2. 7, 8. 9Hz) , 7. 8 
7 (IH, d, J = 2. 7Hz) , 8. 03 (IH, d. 3=7. 6Hz) 
FAB-MS (m/e) : 3 2 7 [M+H] ^ 
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mitm 9 0 




2-7$y-5- (2-^5^;i/-lfUv?>-5— <JI/-:t^'» -N- (4->C 

^HNMR (CD3OD) 6:2. 29 (3H, d, J = l. OHz) , 2. 47 
(3H, s) , 6. 62 (IH. d, J = l. OHz) , 6. 85 (IH, d, 

J = 8. 9Hz) , 7. 04 (IH, dd. 1 = 2. 7, 8. 9Hz) . 7. 2 

1-7. 28 (2H. m). 7. 48 (IH, d.. J = 2. 7Hz). 8. 10 
(IH, d, J = 2. 6Hz) 

FAB-MS (m/e) : 34 1 [M+H] + 

mm\9 1 



2-T$y-5- (3-^5";i^-7xy^v) -n- (4->^5^;u-5"7i/-;i/ 

^HNMR (CDCI3) 6:2. 32 (6H. s), 6. 53 (3H, d, J = 
1. OHz), 6. 71-6. 77 (3H, m), 6. 86-6. 89 (IH, 
in). 7. 08 (IH, dd, J = 2. 7, 8. 9Hz), 7. 16-7. 21 
(2H, m) 

FAB -MS (m/e) : 340 [M + H] * 

mmmQ 2 
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2-7$y-5-7xy^v-N- {4- [2- (3, 5 - If ^y- 
;u-l— f;i/) -JL^)V1 -^7V-)V-2-^)V) ^>X7$]^g)» 
^HNMR (CDClg) 5:1. 99 (3H, s). 2. 22 (3H, s), 3. 
09 (2H, m), 4. 21 (2H. m). 5. 70 (IH. s). 6. 43 (1 
H, s) , 6. 76 (IH, d. J = 9. OHz) , 6. 92 (IH, br. d, 
J = 7. 5Hz), , 7. 08 (2H, m) . 7. 22 (IH, br. s) , 7. 
25-7. 38 (2H, m) 
FAB-MS (m/e) : 43 4 [M + H] * 
M«»J9 3 




;i/-2-^;v) ^>X75HoM 

^HNMR (CDC Ig) 5:2. 14 (3 H, s), 5. 53 (2H, s), 6. 
51 (IH, s) , 6. 75 (IH, d, J = 9. 2Hz) , 6. 78-6. 8 
3 (2H. m) , 6. 9 3-6. 9 7 (2H, m) , 7. 0 3-7. 0 6 (2H, 
m) 

FAB-MS (m/e) : 3 44 [M + H] + ' 

mtm^ 4 




2-75^-3. 5->^7xy^-» -N- (4-^9^>'l^-g^7V''-;l/-2— r 
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^HNMR CCDClg) 5:2. 31 (3H, d, J = 0. 9Hz), 6. 53 
(IH, d, J = 0. 9Hz) , 6. 76 ( 1 H, d, J = 2. 4Hz) , 6. 
88 (2H, dd, J = l. 0, 7. 7Hz) , 6. 91-7. 38 (9H, m) 
FAB-MS (m/e) :418 [M+H] + 
Mii0!i9 5 



2-T$y-5- .(2-;<h^'>-7xy^v) -N- (4- ^^A-^TV- 

^HNMR (CDC 1 3) 6:2. 2 5-2. 2 7 (3H, m) . 3. 8 6 (3H, 
s) . 6. 51 (IH. s) . 6. 73 (IH. d. J = 9. 2Hz) . 6. 8 
0-6. 90 (2H. m) , 7. 04-7. 10 (4H, m) 
FAB-MS (m/e) : 3 5 6 [M+H] + 



2-TSy-5- (2-hKP^->-7xy^-» -N- (4-;<^)\/-^7V 

^HNMR (CDC I3) 6:2. 2 7 (3H, s), 5. 53 (IH, br), 
6. 52 (IH, s), 6. 18-6. 21 (3H, m), 6. 94-7. 06 
(3H, m) , 7. 1 4 (IH, s) 
FAB-MS (m/e) : 34 2 [M + H] + 





wo 03/080585 PCT/JP03/03656 

92 




2-7^7-5- (2, 4-$^7;i/^a-7xy^-» -N- (4 -p^9^;|/-5=• 
^HNMR (CDC 1 3) 6:2. 15 (3H. s) . 5. 5 1 (1 H. b r) , 
6. 51 (IH, d, J = l. OHz) , 6. 71-6. 93 (4H. m) , 7. 
00-7. 09 (2H. m) 
FAB-MS (m/e) : 3 6 2 [M+H] 

mmm 9 s 




2-757-5- (2-hHD^i/>^5";W-7xy^S/) -N- (4-^^;i/- 

^71/-;!/- 2 — r;i/) ^>X7a F(Z)pm 

^HNMR (XCDCI3) (5:2. 20 (3H, d. J = l. OHz) , 4. 7 
3 (2H, s) , 6. 49 (IH, d, J = l. OHz) . 6. 67 ( 1 H, d 
d. J = l. 1, 8. IHz) . 6. 72 (IH, d. J = 8. 9Hz) . 7. 
01-7. 16 (3H. m), 7. 10 (IH, d. J = 2. 6Hz). 7. 3 
9 (IH. dd. J = l. 6, 7. 5Hz) 
FAB-MS (m/e) : 3 5 6 [M+H] * 

mmm9 9 




2-757-5- (2-7-feg^;i/-7xy4^-» -N- (4 -^5";V-5"7l/- 
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^HNMR (CDC I3) 6:2. 16 (3H, s), 2. 61 (3H, s). 5. 
63 (2H, brs) , 6. 5 0) IH, s) . 6. 72 (IH, d. J==8. 
4Hz) . 6. 78 (IH, J = 8. 4Hz) . 7. 04-7. 11 (2H, 
m), 7. 20 (IH. s). 7. 27-7. 37 (IH, m), 7. 79 (1 
H, dd. J = 7. 7. 1. 8Hz) 
FAB-MS (m/e) :3 6 8 [M+H] 
mMM 10 0 



2-7^/-5- [2- (l-fcKa^'>-X5^;i/) -7x/^->] -N- (4 

^HNMR (CDCI3) (5:1. 56 (3H, d^ J = 6. 6Hz) . 2. 2 7 
(3H, s) , 4. 59 (2H> brs) ^ 5. 21 (1H> q> J = 6. 6H 
z) , 6. 52 (IH, s) , 6. 71 (IH. d. J = 8. 6Hz) . 6. 7 
5 (IH, d, J = 8. 6Hz) , 7. 04-7. 11 (2H, m) , 7. 14 
-7. 18 (IH, m), 7. 21 (IH, d. J = 2. 9Hz), 7. 50 (1 
H, d, J = 7. 3Hz) 
FAB-MS (m/e) :3 7 0 [M+H] 
mitm 10 1 



2-7$y-5- i2-ti)V-^^zy-y3iy^'y) -n- (4->^5^;i/-5"Ty 

^HNMR (DMSO-de) 5:2. 25 <3H. s) , 6. 73 (IH. s) , 
6. 81 (IH, d, J = 8. 9Hz) . 6. 82 (IH, d, J = 7. 6Hz). 
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7. 00 (IH, dd, J = 2. 6. 8. 9H2) . 7. 07-7. 12 (IH, 
m), 7. 39-7. 42 (IH. m). 7. 62 (IH, d. J = 2. 6Hz), 
7. 7 1 (IH, d, J = 7. 6Hz) 
FAB-MS (m/'e) : 3 7 0 [M + H] + 
mWJl0 2 



2-757-5- (2, 6-$^^ h^v— 7xy=^'» -N- (4->>5^;i/-9" 

^HNMR (CDCI3) 6:2. 33 (3H, d, J = l. IHz). 3. 80 
(6H. s) , 6. 52 (IH, d, J = l. OHz), 6. 65-6. 71 (3 
H, m), 6. 98-7. 02 (2H, m), 7. 11-7. 18(1H. m) 
FAB -MS (m/e) : 38 6 [M+H] 

n^tm 1 0 3 



2-T5.y-5- (2. 6->^bh*P^->-7x/4^'» -N- (4-^^;U- 

^HNMR (CDCI3) 5:2. 30 (3H, s), 6. 47-6. 50 (IH. 
m), 6. 49 (IH. s), 6. 54-6. 58 (3H, m), 6. 94-7. 

0 3 (2H, m) 

FAB-MS (m/e) : 3 5 8 [M+H] + 

mmm 1 0 4 
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2- 



7$/-5- (2-;<5^;PX;l/7yn;l^-7xy^'» -N- (4-.?t5^;l/-5^ 

^HNMR (CDCI3) 6:2. 26 (3H, d, J = l. OHz) , 2. 46 
(3H, s) , 6. 51 (IH, d, J = l. OHz) , 6. 74 (IH, d, 
J = 9. 4Hz) , 6. 75 (IH. d, J = 9. 2Hz) . 7. 05-7. 1 
1 (4H. m) . 7. 2 3-7. 2 6 ( 1 H, m) 
FAB-MS (m/e) : 3 7 2 [M + H] + . 
10 5 



M ^yxrs. \i(Dmm 

^HNMR (CDCI3) 6:3. 34 (3 H, s), 4. 24 (2H, s). 

5. 5 0- 5. 7 0 (2H. brs), 6. 75 (IH, d. J = 8. 4Hz), 

6. 84 (2 H. d, J = 7. 6Hz), 7. 01 (IH, t, J = 7. 6Hz), 

7. 0 6-7. 0 9 (2H. m) , 7. 25 (2H. t, J = 7. 6Hz) , 1 
0. 4-10. 5 (IH, brs) 

FAB-MS (m/e) : 35 6 [M+H] + 

mmm i o e 





2-Tg/- 5 
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^HNMR (CDCI3) (5:6. 79 (IH, d, J = 8. 8H2), 6. 83 
(2H, d, J = 8. 8Hz) , 7. 04 (IH, t, J = 8. 8Hz) . 7. 
10 (IH, dd, J = 2. 4, 8. 8Hz), 7. 26-7. 30 (3H, m), 

7. 31 (IH, dt, J=4. 8, 8. OHz), 7. 76 (IH, d, J = 

8. OHz) . 8. 49 (IH. d, J=4. 8Hz) 
FAB-MS (m/e) : 3 6 3 [M+H] + 

mmm i o 7 




2-y^/- 5-7x/^'>-N- [4- (1 IH— r$^V-;l/- 
2— r;i/-:^>>P7y:::;M^;i-) -^7V-}V-2-^M ^>X7B.\i<DfMn 

^HNMR (CDC I3) 5:3. 40 (3H, s). 4. 15 (2H, s), 
6. 55 (IH, s) , 6. 75 (IH, d, J = 8. 8Hz) , 6. 87 (1 
H, s) . 6. 91 (2H, d, 1 = 7. 2Hz) . 7. 03-7. 11 (3H. 
m) , 7. 25 (IH, dd, J = 2. 8Hz, 8. 8Hz) , 7. 30 (2H, 
t. 1 = 7. 2Hz) 

FAB -MS (m/e) :43 8 [M + H] * 

mmm los 




2-7Sy-5- (4-7;V:tP- 2-;>^ l-^'>-7xy^'» -N- (4-^ 

^HNMR (CDCI3) 6:2. 31 (3H, d, J = l. OHz). 3. 84 
(3H, s) , 6. 53 (IH, d. J = l. OHz), 6. 5 6-6. 6 3 (1 
H, m), 6. 73 (IH. d, J = 8. 8Hz). 6. 74 (IH. d, J = 
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10. OHz) , 6. 84 (IH. dd, J = 5. 7, 8. 8Hz) , 7. 03 
(IH. dd. J = 2. 6. 8. 8Hz) . 7. 06 (IH. d, J = 2. 6H 
z) 

FAB-MS (m/e) : 3 7 4 [M + H] + 
Mitm 1 0 9 



N- (4-;<5^;U-^7y-;i/-2— r;i.) ^>X7$H(PM 
^HNMR (CDCI3) 5:2. 27 (3H. s). 2. 43 (3H, s). 6. 
53 (IH, s) , 6. 72-6. 7 5 (IH, m) . 6. 77 (IH, d, J 
= 2. 5Hz) , 6. 90 (IH. d. J = 2. 5Hz) . 7. 03-7. 07 
(4H, m) . 7. 11-7. 23 (2H, m) , 7. 3 3-7. 3 8 (2H, 
m) 

FAB-MS (m/e) :464 [M+H] * 
110 



2-75/- 5- (2-N, n-i^;^^JV7^y ^^)\y-y:^y^>') -N- (4 

^HNMR (CD3OD) 6:2. 30 (3H, s) , 2. 56 (6H, s) . 3. 
97 (2H, s) , 6. 63 ( 1 H, s) , 6. 7 9-6. 8 8 (2H. m) , 
7. 0 2-7. 11 (2H. m), 7. 26-7. 32 (IH. m). 7. 43 
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(IH. d. J = 7. 5Hz) ,7.48 ( 1 H, s) 
FAB-MS (m/e) : 3 8 3 [M+H] + 



mmm 1 1 1 




2-7$y-5-7x/^->-N- [4- (4-^^;i/-4H- [1, 2, 4] 

^HNMR (CDC 1 3) 6:3. 4 5 (3H, s)., 4. 3 9 (2H, s) , 

5. 5 0- 5. 7 0 (2H, brs) , 6. 76 (1 H, d, J = 8. 8Hz) , 

6. 82 (IH, s) , 6. 92 (2H, d, J = 7. 6Hz) , 7. 06-7. 
11 (2H, m) . 7. 20 (IH, d, J = 2. 4Hz) . 7. 3 1 (2H, 
t, J = 7. 6Hz), 8. 09 (IH, s), 9. 70-9. 90 (IH, b 
r s) 

FAB-MS (m/e) :4 3 9 [M+H] ¥+ 
112 



2-7$y-5- (4-7;i/:tP-2-p^9^;i/XJl/7 7::i;i/-7x/^-» -N 

- (4-^5^;u-5^7'/-;v-2-'r;i/) --<>X7$ Hg)M 

^HNMR (CDCI3) 6:2. 18-2. 23 (3H, m), 2. 42 (3H, 
s), 6. 51 (IH, d, J = 0. 9Hz), 6. 68-6. 77 (3H, m), 
6. 84-6. 9 3 (IH, m) , 7. 04 ( 1 H, dd. J = 2. 2, 8. 6 
Hz) ,7.10 (IH, d, J = 2. 2Hz) 
FAB-MS (m/e) : 3 9 0 [M+H] + 
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mmi 1 1 3 




2-7^/- 5- (4-7;l/:tP-2-;<9";U7.Jl/7|sr.;l/-7xy^-» -N- 

^HNMR (CDC 1 a) 6:2. 18 (3H, s) , 3. 2 7 (3H. s) , 5. 

69 (IH, br) , 6. 50 (IH, s) . 6. 75 (IH, d, J = 8. 9 

Hz) . 6. 81 (IH, dd, J = 4. 0, 8. 9Hz) , 7. 06 (IH, 

dd, J = 2. 4, 8. 9Hz). 7. 13-7. 22 (IH, m), 7. 31 

(IH, d. J = 2. 4Hz) , 7. 73 (IH, dd, J = 3. 0, 7. 3H 
z) 

FAB-MS (m/e) :42 2 [M+H] •»• 

mmmi 14 




2-y^y-5- (4-7;u:fD-2-^5^;i/7.;i/7-<::i;i/-7xy^'» -n 
- (4-/5^;p-^yy'-;i^-2— r;i/) ^>X7^ Foaaasi 

^HNMR (CDC I3) 6:2. 28-2. 34 (3H, m), 2. 67 (3H, 
s) , 6. 54 (IH, s) . 6. 6 8-6. 8 0 (2H, m) , 7. 01-7. 
09 (2H, m) , 7. 28 (IH, d, J = 2. 7Hz) , 7. 63-7. 7 
0 (IH. m) 

FAB-MS (m/e) :406 [M+H] 

mmi 1 1 5 
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2-75y-5- (2-;<9";U7>;l/:^:n;i/-7x7=^'» -N- (2-;^^)V- 

^HNMR (CDC I3) 5:2. 62 (3H. s), 3. 33 (3H, s), 5. 
60 (2H. brs) > 6. 77 (1H» d, J = 8, 8Hz) , 6. 85 (1 
H, d, J = 8. IHz) . 7. 09 ( 1 H> dd, J = 8. 8, 2. 6Hz) , 
7. 20 (IH, dd, J = 7. 7, 7. 7Hz), 7. 31 (1H> d, J = 
2. 6Hz) . 7. 50 (IH, ddd, J = 8. 1. 7. 7, 1. 6Hz) , 
7. 53 (IH, s) . 8. 05 (IH, dd, J = 7. 7. 1. 6Hz) , 8. 
8 6 (IH, brs) 

FAB-MS (m/e) :404 [M+H] + 

mmm i i e 




2-7$/-5- (2-p^5^;Px;i/7^:n;i/-7xy^>-) -n- (2->^^;i/ 

^HNMR (CDC I3) 6:2. 64 (3H> s), 2. 90 (3H, s), 5. 
57 (2H, brs) , 6. 71 (IH, d. J = 8. IHz) . 6. 76 (1 
H. d, J = 8. 8Hz) . 7. 02 (IH, dd, J = 8. 8. 2. 6Hz) , 
7. 24 (IH, d, J = 2. 6Hz) , 7. 29 (IH, dd, J = 7. 7, 
7. 7Hz) , 7. 37 (IH, ddd, J = 8. 1, 7. 7, 1. 7Hz), 
7. 54 (IH. s) , 7. 92 (IH, dd, J = 7. 7, 1. 7Hz) , 8. 
7 3 (IH, brs) 

FAB-MS (m/e) : 3 8 8 [M+H] + 



wo 03/080585 

mmm 1 1 ? 



101 



PCT/JP03/03656 




»HNMR (CDC I3) (5:2. 33 (3H, s), 3. 28 (3H, s), 6. 

54 (IH, s) , 6. 81 (IH. d, J = 2. 4Hz) , 6. 86 ( 1 H. 

d, J = 7. 8Hz) , 7. 05 (2H, d, J = 8. 2Hz) , 7. 16-7. 

22 (2H, m) , 7. 19 (IH. d. 3 = 2. 4Hz) , 7. 37 (2H, 

t, J = 8. 2Hz) , 7. 50 (IH. dt, J = l. 4, 7. 8Hz), 8. 
04 (IH, dd. J = l. 4, 7. 9Hz 
FAB-MS (ra/e) : 496 [M+H] 
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m ^ (D m m 

(1) ^ (I) 



o 




(I) 

[^cfJ, R'it. -S (O) p-A, -S- (O) q-BXfl-O-D^^b (il 

«m^nTViT4>j:v^SMcDci-ci oyj^wa^^u, BR^>*D^i, ^-n 

y>iI?^3t«R^°Tg*l$nTViTt>J:ViE^X«:»-(^©C 1 - C67;W1/ 

x^'ijmmizNttji^ctitfsii^^) > ^ (I I) 




(II) 

^:tC*3V^T. R^°^lR^^XHR'^Ttt^$nTViTt)J;V^m7Km»^^U. R 
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ADy>m^, tHp^v-s, m.m(Dci-c67)v^)m. 
n^(DC3-c6m^t7^m&. 7^)i^)m. N-r^jv^jvr^ym. n, n 

7V-}l:t^-yM. 7^)-)VX)Vt^-)m. 7^J-)V7.JVt^~M^iym. 

N-7V-)U7,jvt^=L)V75.ym. 7U-;i/x;i/7T^-r;i^s, n-tu-;!/;^? 

JWi^-iJm. 7a-()V&. 7\n^>'m. C2-C67M/-()m. N-C2 
-C67)V:fy/^)V75.ym. Cl-C6 7;Wl/5^:r*, N-C1-C67JI' 

^)V7.jvyT'e^)vm> N. N-v'-c i-c6 7;WP:5^;i/7T^-r;i/S. c 

1 - C 6 7)]y^)VX)l^y^ -JVMs C 1 - C 6 7)V^)U^)l^-^-)Vm. N - C 1 

-C67;wi'X;i'7hn;i/75/S. c i -c 67;^n:^5^^, ci-c6 7;i/ 

■ry^jm. -f v^-9-i/u;ps> -rv5^7yu;i'«, 
u;us, 9^7yu;i/a> 9^7v7yu;i/S> 5^x-;i/«. HU7yu;p», 
7yu;u», tfu>?;i/S, tf^vr:;i.s> t:u5>^-;p». trui5^i?z:;i.s, e 
^yu;^S, tfDu;i/», tf^xjus. 7U;i/», 7^ifri;i/«, ^^^vuv' 

^:;i/j^uy«, ■i'y^yu;i'», -fy-r>Ku;PS, -r>Fu;i/a, x 
"^uy-j-t^i/y x.:=.)vm. ^^uy9:t^iyya^~)m. +yu;i/S> tfu K 
5'7yu;^S^ >?t:HD^>HU;i,^^ T-h^k Hn^y Ux;i/S, T^h^tK 

7V'u;i/S. ^>yhU7yu;usxfS'^>y7^x;i'S$:5^-r) ] T^^ns 

(2) ^ (I) tc^feViT, A©R^°j&iR"iX«R'^^T?SJ^$.nTliT'bJ;Vi 
^fbTK^S^^b, B©R^2j^5R^°Tfii^$nTViT"b<i;Li7xx;i/S. -f 75^ 

77'u;p». -rsiJ^yj;!/*, :*-4^it7u;L'». 5^77u;i/«. f-7i^7V^J)u 
^ji-jm. hU7yu;i'». 7-h^7u;i/», tfu>^;w«, ifU5-;^x;i. 
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R'^'TW$nTViT^)cfcV«b7ic^S&^L> R'(DR"'j!)^R'''X\tR'''- 

rmm-^nT\^^xh^im<t7mm^^L. ^ (i d rm^n^^y^nr^j- 
^(11) ©AxD7'j-;i'»*?5"7V'u;i/S, -r^^i/'jjps. -i^j^rvu 

)m. 1. 2. 4-5^7>?7l/U;i^*, 1, 3. 4-5^75?7l/U;^S, hU7 

An^*>Ji-T, k hp^v^. itm©c 1 - c 6 7;wi/S, m^oDiasi 

CS-CQj^ib*^*, 7^)V^)],m. 7U-;i/S> 7U-;V5^;t», 7D<;l. 

^ «^ 7d:^^>'S, ci-C67;i'^;i/5^:t-«, c 1 - c 6 7;wi/x;P3}^n;ps, 
C 1 - c 6 y )]/n^^y^X\^C 1 - C 6 7Jm4^5>5t7;i/fc;i/STa& 0 , R ^ ^ ^ 
i^stK^M-?, ;^;PA'^'r;i/S. ;«7;i/!i?^'>;u«, x;p:7t^'1';1'^, hU7;i/:t 

D>C5^;i/S, AO^*>M^, kHD^i/S. 7^;P=^^;i/X, jij-;)/^^ 

7U-;1/7.;Px)n-;US. 7D'r;i/S> 7D:^S^», il^©Cl-C6 

7;i/^;i/S^ c 1 - c 6 7)V^)U^:t&. c 1 - c 6 7;i/^;i/x;i/7^' 

c 1 - c 6 7;wi/x;u7}n-;i.s. ci-c6 7;U34^vs, ci-c6 7;P3 

^>';^;i'3j^z:;psx«c 3 - c 6 ->i7U7)v^)vt^zy^x$>^m^m 1 lem© 

(3) ^ (I) fccfel^iT. A©Ri'':«»tR»"X«R^^^-reil$nTViT'foJ;lri 

yu;«. ::r^ifyu;ps, ^yvvjvm. ^ys^rv^jjim. hOT^/^jjm. 
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tHp:^^*, fi^©ci-C67;WVS, m 

-yi])V7i^:=.}m. C 1 - C 6 T )U^)U^^mxitC 1 - C 6 7JWUX;i/7l^r:;i/ 
Sl?^D^ Hj^-d. ^ (I I) 0Axn7'J-;WS©R^*>;&«R^^23j-^jRii2^g 

*l$nTl/iTt)<fcl/i«7Km»Ta50, ^(11) ®^xU7U-;i/S5J)^'5^7l/ 

-rsyyuji/S, -f y5"7yu;i/S, i. 2, 4-5^7>?77u;vs, 
1. 3. 4-g^7>'7yu;i/S> hU7i/u;i/S> ^^tf-yu^i-s, -fv^^ity 

U;i'S> tf^i^-;!/^. tfUi^Jl/S. fcf'JSi^-JPS. hfU H5^7V'U;i/SX^i 
(4) ^ (I) fc^3ViT> A(Z)R^";{>?R^^3X«R^^3Tg^$nT(.iT'bJ;t.^ 

vu;p», :t4-iti/u;i'»> 5^7yu;p«, 5"7e^7i/'j;us, horv^jjm. 

yj^=L)mXitEV h'5^7V^U;l'ST2bD, B©R^'';{)«Ri^3X«R^^^T«M 
$nTViTfeJ;t/i0?{ti7j<^STabO> D(Z)R^2^mi<'Tail$tlTViT=feJ;Vi7 

f^rr^ v7x-;i/S-rS D(DR ^ °:^«R^ ^ ^X^iR ^ ' 'TW$nTViTt) J; 
5/i^«^STa&0. R2©R^°5&mi^3X^iR"^Tfi^$nTV^>Tt)J;Vi^<b 

TK^STabO. R^^^;5^;!K^0^, hU7;i/:f dp<5";1/S, a 

Dy>M^> k HP^>'S> W.m<DC 1 - C 6 7;i/^;i/«, ^t^(Z)fi&fDC 3 - c 

9 ^ib^K^S. c 1 - c 6 7;i/n4^$/», c i - c 6 7;ni^>^*;i//}?n;i/S, 

C 1 - C 6 7;i/+;i/5"^SXfiC l - C 6 7)V^JV7.)V^=:.)mr $> 0 . 
(II) (DR'°t\ R"^X«R^^*irttm^nTViTfec}:l'iW'fb7jcmST^D> 

FP^S^S. 7U-;WSv 7U— m.m(DCl-C67}V^)l'm. CI 
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- C 6 7}V^)V'^-t^> C 1 - C 6 7)Vn^'ymxn.C 1 - C 6 7)VU^i/tS)\^ 

(5) ^ (I) 4'<DR^5&t-S (O) ^-KX\tS- (O) q-BT2b?>m^3S 

(6) ^ (I) ^(DRH^-o-D-^^^m^mAx^h^wi'tmo 

(7) (I) 4»®X^Rra=';?>^*tcCHT$^ft^]S3|Ba©{b-&t/o 

(8) ^ (I) <4'®X^MX2cr)-:^r;{,t^^M^T^^W^^3i3«(^^b^tlo 

(9) (I) '=f©X^ROT='/&«^lCCHTfeSBt^3a4BBm©fb^tf. 

(1 0) ^ (I) t=r'®x^:ROT2a)-:&/0t^^ii^T3&sM*«4iBm®^b'&feo 

(11) mimiib-^i o(D\^>rfiis^\zummt^m^^Wim^t'r^if}vn^ 

(1 2) IfsRiSlTiSl O<Z)Vi-rn75nc:IBit0'(b-&ti^%^fi£:J>i:1-^i^m^X 

(13) ft^JglTiSl 0©Vi-rtl5&HaB«©^b^«fe<&*«:a>tT§«l^^cD 

(14) W^]^ 1 75S 1 0 ®Vi-rn;6^fwi3«®{b^ife^W^j^4><ht-5J!C«Of& 
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Specification 

Novel amino benzamide derivative. 
The Field of Technology 

This invention relates to glucokinase activator containing as etTective ingredient amino benzamide 
derivative, and moreover, it relates to novel amino benzamide derivatives or salts thereof. 

Background Technique 

Glucokinase (GK) (ATP: D-hexose 6-phosphotransferase, bC2.7.1.1) is one of four kinds of 
hexokinases of mammals (hexokinase IV). Hexokinase is the enzyme of the very first step of 
glycolytic pathway and catalyses reaction from glucose to glucose 6 phosphoric acid . In glucokinase,, 
expression is mainly localised to liver and pancreas beta cell, and important role is carried out to 
glucose metabolism of whole body by controlling rate-limiting step of glucose metabolism of these 
cells. As for the glucokinase of liver and pancreas beta cell, sequence of N-terminal 15 amino acids is 
respectively different due to the difference of splicing. However, enzymatic characteristic is same. 
The Km with respect to glucose of glucokinase is close to the blood glucose level of 8 mM, whereas 
physiological enzyme activity reaches saturation with glucose concentration less than 1 mM as for 
three hexokinases other than glucokinase (I, II, III) . Accordingly facilitation of intracellular glucose 
metabolism through glucokinase is caused in the form that responded to the blood glucose change of 
blood glucose rise (10-15 mM) after meal from normal blood sugar (5 mM). 

From about 10 years ago, a hypothesis that the glucokinase works as glucose sensor of pancreas beta 
cell and liver was proposed. Krom results of recent glucokinase gene manipulation mouse, it is 
becoming clear that glucokinase in fact plays an important role in glucose homeostasis of whole 
body. The mouse with destroyed glucokinase gene dies soon after birth. However, on the other hand, 
as for the mouse which overexpressed glucokinase, blood glucose level becomes low. The reaction of 
hepatocyte is different from pancreas beta cell during glucose concentration rise, but in each case, it 
corresponds to the direction to lower blood glucose. The pancreas beta ceils start to secrete more 
insulin, the liver takes up sugar, and stores as glycogen and at the same time causes decrease of sugar 
release. 
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In this way variation of glucokinase enzyme activity plays an important role in glucose homeostasis 
of mammal through liver and pancreas beta cell. Glucokinase gene mutation is discovered in the case 
which onset turns diabetes mellitus in young into that known as M0DY2 (maturity-onset diabetes of 
the young), and the fall of glucokinase activity is the cause of blood glucose increase . On the other 
hand, the lineage having mutation to increase glucokinase activity is also found, and such persons 
show hypoglycemia symptom. 

Because of these facts, glucokinase functions as glucose sensor also in human being, and plays an 
important role in glucose homeostasis. On the other hand, the blood glucose control using 
glucokinase sensor system is regarded as possible with many type II diabetes patients. Because insulin 
secretion promotion action of pancreas beta cell and facilitation of sugar uptake and sugar release 
inhibitory action of liver can be expected in glucokinase activator, , it is considered to be useful as 
therapeutic dmg of type II diabetes by. 

Recently, it was revealed that pancreas beta cell type glucokinase was expressed in the rat brain, in 
particular localised in feeding centre (Ventromedial hypothalamus, VMH). Neurons of about 20 % of 
VMII were known as glucose responsive neurons, and were considered to play an important role in 
body weight control in the past. When glucose is administered to intracerebral of rat, food 
consumption decreases, whereas when glucose metabolism is suppressed by intracerebral 
administration of glucose analogue, glucosamine overfeeding occurs. It was revealed from 
electrophysiological experiment that glucose responsive neuron is activated corresponding to 
physiological glucose concentration change (5-20 mM), but inhibition of activity is observed when 
glucose metabolism is inhibited with glucosamine and the like. 

Mechanism through glucokinase same as insulin secretion of pancreas beta cell is assumed in glucose 
concentration perception system of VIIM, Accordingly the substance that activates glucokinase of 
VHM in addition to liver, pancreas beta cell can possibly be expected to correct problem of obesity in 
many type II diabetes patients in addition to blood glucose correction effect. 

The compound which has glucokinase activation action, from aforesaid description, is useful as 
diabetes therapeutic agent and/or preventative agent, or therapeutic agent and/or preventative agent 
of chronic complication of diabetes mellitus such as for example retinopathy, nephropathy, neurosis, 
ischemic cardiac disease, arteriosclerosis or the like, fiirther as preventative agent and/or therapy of 
obesity. 
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As the compound which is structurally similar to this invention, a compound represented by formula 

(111) 




is disclosed in a bulletin No. WOOO/26202. However the aforesaid compound docs not have amino 
group on benzamide skeleton, and compound concerned with this petition is apparently different in 
structure. Moreover, applications of compound of description of aforesaid formulae (IE) are 
concerned with CDK inhibitor or anticancer agents, is not described in above-mentioned bulletin No. 
WOOO/26202 regarding the diabetes mellitus that is the application of this invention, and moreover 
there is no description suggesting it 



Moreover, formula (IV) 




is disclosed in a bulletin No. WOOO/391 18. The aforesaid compound (IV) does not have nitrogen 
atom next to the carbon atom bonded to nitrogen atom of NH group of carbamoyl group, and 
different from the compound of this petition in structure. Moreover, applications of the aforesaid 
compound (V) are ones about Factor Ax, and are different from the diabetes mellitus that is the 
application of this petition. Moreover, that, in the above-mentioned literature bulletin No. 
WOOO/391 18, which disclosed aforesaid compoimd (IV), there is no description that the compound 
(IV) is useftil as therapeutic agent and/or preventative agent of diabetes, nor a description suggesting 
this. Moreover, compound and the like represented by formula (V) 
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is described m a bulletin No. WOOO/39118. However, aforesaid compound (V) contains piperazinyl 
group in the carbonyl group side of amide group, and this petition compound is clearly stnicturally 
different. Moreover, these compounds are related to Factor Xa inhibitor, and moreover the diabetes 
mellitus that is the appHcation to be concerned with this petition compound is clearly different, and 
there is no suggestion that these compounds are useful in diabetes mellitus in said bulletin. 

Moreover, compound represented by formula (VI) . 




is disclosed in Kokai 64-25764. However, the said compound contains nitro group on benzamide 
skeleton, and this petition compound containing amino group is structurally different. 

Moreover, the following formula (VII) 

Me 




O 

(VII) 
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is disclosed to have an action to treat diabetes cases, in a bulletin No. WOOl/ 10865. However, the 
compound represented by formula (VII) is structurally different from this petition compound as 
containing methoxy group in and not containing amino group on benzamide skeleton. 

Disclosure of the invention. 

The object of this invention is to put forward the tbllowing. Namely, a therapeutic agent and/or 
preventative agent for diabetes cases to be increased activity of glucokinase by binding to 
glucokinase„ and an antiobesity agent which acts by stimulating satiety center by activating 
glucokinase. 

As described above, there are merits such as for example, that the compound in accordance with this 
invention has drug efficacy superior to preexisting diabetes mellitus drug, development of new drug 
efficacy that was not had in preexisting diabetes mellitus drug is possible. 

So, these inventors carried out assiduous investigation to develop the novel diabetes mellitus drug 
having superior drug efficacy to aforesaid existing drug through different action mechanism from 
preexisting diabetes mellitus drug and also containing new drug efficacy. As a result, these inventors 
discovered that compound represented by formula (1) had glucokinase activation action. This 
invention was completed based on this discovery. 

In other words, this invention relates to the following, namely. 

(1) A compound or the pharmacologically acceptable salts thereof represented by formula (i) 

O 




(0 

(wherein,. denotes -S(0)p-A, -S-(0)q-B or -0-D (wherein p and q may be the same or different, 
and denote an integer of 0 to 2, and A denotes CI -CIO alkyl group of the straight chain which may 
be substituted by R***. B and D each independently denote the R^^ which may be substituted by R'*', 
and R^ denotes straight or branched chain C1-C6 alkyl group which may be substituted by hydrogen 
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atom, halogen atom or R^". XI and X2 each independently denote N or CH. (wherein XI and X2 
docs not simultaneously comprise N). Formula (II) 



denotes a monocyclic or bicyclic heteroaryl group having nitrogen atom adjacent to the carbon atom 
bonded to amide group(said heteroaryl group may be substituted by R**^), (wherein R'*^ denotes R*' or 
a hydrocarbon group which may be substituted by R*', and R*' denotes a hydrogen atom, amino 
group, carbamoyl group, carbamoyl amino group, carbamoyloxy group, carboxyl group, cyano group, 
sulphamoyl group, tri flu orom ethyl group, halogen atom, hydroxy group, formyl group, straight chain 
C1-C6 alkyl group, cyclic C3-C9 hydrocarbon group, aralkyl group, N-aralkyl amino group, N,N- 
diaralkyl amino group, aralkyloxy group, aralkyl carbonyl group, N-aralkyl carbamoyl group, aryl 
group, arylthio group, N-arylamino group, aryloxy group, aryl sulphonyl group, aryl sulphonyloxy 
group, N-arylsulfonylamino group, aryl sulphamoyl group, N-aryl carbamoyl group, aroyl group, 
aroxy group, C2-C6 alkanoyl group, N-C2-C6 alkanoyl amino group, C1-C6 alkylthio group, N-Cl- 
C6 alkyl sulphamoyl group, N,N-di-Cl-C6 alkyl sulphamoyl group, C1-C6 alkyl sulphinyl group, Cl- 
C6 alkylsulfonyl group, N-C1-C6 alkylsulfonyl amino group, C1-C6 alkoxy group, C1-C6 alkylamino 
group or C1-C6 alkoxycarbonyl group, and R'* denotes phenyl group, naphthyl group, isoxazolyl 
group, isothiazolyl group, imidazolyl group, oxazolyl group, thiazolyl group, thiadiazolyl group, 
thienyl group, triazolyl group, tetrazolyl group, pyridyl group, pyrazinyl group, pyrimidinyl group, 
pyridazinyl group, pyrazolyl group, pyrrolyl group, pyranyl group, furyl group, furazanyl group, 
imidazolidinyl group, tetrahydrofuranyl group, piperazinyl group, piperidinyl group, pyrrolidinyl 
group, morpholino group, isoquinolyl group, isoindolyl group, indolyl group, ethylenedioxy phenyl 
group, methylenedioxyphenyl group, quinolyl group, pyrido thiazolyl group, dihydroindolyl group, 
tetrahydroquinolinyl group, tetrahydroiso quinolinyl group, benzimidazolyl group, benzoxazolyl 
group, benzothiazolyl group, benzotriazolyl group or benzofuranyl group).]. 

(2) A compound wherein, in aforesaid (1), R*^ of A denotes R"' or the hydrocarbon group which 
may be substituted by R^'*, R*' of B denotes phenyl group, isothiazolyl group, imidazolyl group, 
oxazolyl group, thiazolyl group, thiadiazolyl group, thienyl group, triazolyl group, tetrazolyl group, 
pyridyl group, pyrimidinyl group, fiiryl group, ethylenedioxy phenyl group, methylenedioxyphenyl 
group, pyrido thiazolyl group, benzimidazolyl group, benzothiazolyl group or benzotriazolyl group 
which may be substituted by R^^ and also R^° of B denotes R^'^ or the hydrocarbon group which may 
be substituted by R^'\ R'^ of D denotes phenyl group, naphthyl group, pyridyl group, pyrazinyl 




(II) 
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group, pyrimidinyl group, ethylenedioxy phenyl group, methylenedioxyphenyl group or quinolyl 
group which may be substituted by R*°, and R**^ of D denotes R"' or hydrocarbon group which may be 
substituted by R'", and R'® of R^ denotes R*" or the hydrocarbon group which may substitute by 
R^", and R*° of the heteroaryl group represented by formula (II) is R'*^ or, the hydrocarbon group 
which may be substituted by R**^, and heteroaryl group of formula (11) is thiazolyl group, imidazolyl 
group, isothiazolyl group, 1 ,2,4-thiadiazolyl group, 1,3,4-thiadiazolyl group, triazolyl group, 
oxazolyl group, isoxazolyl group, pyrazinyl group, pyridyl group, pyrimidinyl group, pyrido thiazolyl 
group or benzothiazolyl group, and R^'^ is hydrogen atom, carbamoyloxy group, carboxyl group, 
cyano group, trifluoromethyl group, halogen atom, hydroxy group, C1-C6 alkyl group of straight 
chain, cyclic saturated C3-C9 hydrocarbon group, aralkyi group, aryl group, arylthio group, aroyi 
group, aroxy group, C1-C6 alkyl group of straight chain, C1-C6 alkylthio group, C1-C6 alkylsulfonyl 
group, C1-C6 alkoxy group or C1-C6 alkoxycarbonyl group, and R"^ is hydrogen atom, carbamoyl 
group, carboxyl group, sulphamoyl group, trifluoromethyl group, halogen atom, hydroxy group, 
aralkyi group, aryl group, arylthio group, aryl sulphonyl group, aroyl group, aroxy group, C\-C6 
alkylthio group, C1-C6 alkyl sulphinyl group, C1-C6 alkylsulfonyl group, C1-C6 alkoxy group, Cl- 
C6 alkoxycarbonyl group or C3-C6 cycloalkyl oxy group. 

(3) A compound wherein, in aforesaid (1), R*** of A is R""' or the hydrocarbon group which may be 
substituted by R^^^ R^^ of B is phenyl group, imidazolyl group, oxazolyl group, thiazolyl group, 
thiadiazolyl group, triazolyl group, tetrazolyl group, pyridyl group, pyrimidinyl group, ethylenedioxy 
phenyl group, methylenedioxyphenyl group or pyrido thiazolyl group which may be substituted by 
R'*^, R'^ of B is R"^ or the hydrocarbon group which may be substituted by R"^ R^^ of D is phenyl 
gioup, naphthyl group, pyridyl group, ethylenedioxy phenyl group or methylenedioxyphenyl group 
which may be substituted by R*®. R*^ of D is the hydrocarbon group which R"^ or may be substituted 
by R"'. RIO of R^ is the hydrocarbon group which may substitute R"^ or by R"^. R"- is hydrogen 
atom, carboxyl group, trifluoromethyl group, halogen atom, hydroxy group, C1-C6 alkyl group of 
straight chain, cyclic saturated C3-9 hydrocarbon group, C1-C6 alkoxy group, C1-C6 alkoxycarbonyl 
gi'oup, C1-C6 alkylthio group or C1-C6 alkylsulfonyl group, and R'° of heteroaiyl group of formula 
(11) is the hydrocarbon group which R^*' or may be substituted by R'^ 2, heteroaryl group of formula 
(II) is thiazolyl group, imidazolyl group, isothiazolyl group, 1,2,4-thiadiazolyl group, 1,3,4- 
thiadiazolyl group, triazolyl group, oxazolyl group, isoxazolyl group, pyrazinyl group, pyridyl group, 
pyrimidinyl group, pyrido thiazolyl group or benzothiazolyl group. 
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(4) A compound wherein, in aforesaid (1),R^" of A is the hydrocarbon group which R^'^ or may be 
substituted by R*^ of B is phenyl group, imidazolyl group, oxazolyl group, thiazolyl group, 
thiadiazolyl group, triazolyl group, pyridyl group, pyrimidinyl group, ethylcnedioxy phenyl group, 
methylenedioxyphenyl group or pyrido thiazolyl group which may be substituted by RIO. R*** of B is 
the hydrocarbon group which R'*^ or may be substituted by R*'^. R*^ of D is phenyl group, naphthyl 
group, pyridyl group, ethylenedioxy phenyl group or methylenedioxyphenyl group which may be 
substituted by R^®. R^*^ of D is R^*^ or the hydrocarbon group which may be substituted by R*^^ R'° of 
R" is R"^ or the hydrocarbon group which may substitute by R'^^ R''^ is hydrogen atom, carboxyl 
group, trifluoromethyl group, halogen atom, hydroxy group, straight chain C I -C6 aikyl group, 
cyclic saturated C3-C9 hydrocarbon group, C1-C6 alkoxy group, C1-C6 alkoxycarbonyl group, Cl- 
C6 alkylthio group or CI -C6 alkylsulfonyl group, and R'^ of formula (II) is R'^"* or the hydrocarbon 
group which may be substituted by R'^'^. R^^'* is hydrogen atom, carboxyl group, trifluoromethyl 
group, halogen atom, hydroxy group, aryl group, arylthio group, straight chain C1-C6 alkyl group, 
C1-C6 alkylthio group, C1-C6 alkoxy group or C1-C6 alkoxycarbonyl group. 

(5) A compound in aforesaid (4), wherein R' in formula (1) is -S(0)p-A or -S-(0) q-B. 

(6) A compound in aforesaid (4), wherein R' in formula (1) is -0-D. 

(7) A compound in accordance with aforesaid (3), wherein XI and X2 in formula (1) are both CH. 

(8) A compound in accordance with aforesaid (3), wherein either one of XI and X2 in formula (I) is 
nitrogen atom. 

(9) A compound of aforesaid (4), wherein XI and X2 in formula (1) are both CH. 

(10) A compound in accordance with aforesaid (4), wherein either one of XI and X2 in formula (I) 
is nitrogen atom. 

(1 1) A glucokinasc activator, wherein the effective ingredient comprises a compound in accordance 
with any of aforesaid (1) to (10). 

(12) A therapeutic agent and/or preventative agent of diabetes mellitus, wherein the effective 
ingredient comprises a compound in accordance with any of aforesaid (1) to (10). 
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(13) A therapeutic agent and/or preventative agent of diabetes mellitus or obesity, wherein the 
effective ingredient comprises a compound in accordance with any of aforesaid (1) to (10). 

(14) A therapeutic agent and/or preventative agent of obesity, wherein the effective ingredient 
comprises a compound in accordance with an as either of aforesaid (1) to (10). 

Below meaning of term used in this specification is described, and further this invention is described 
in greater detail. 

As "aryl group", hydrocarbon ring aryl group and the like of carbon number 6-14 such as for example 
phenyl group, naphthyl group, biphenylyl group, anthryl group and the like are nominated. 

As "lower alkyl group", preferably 1-6 C straight or branched chain alkyl group is denoted, and for 
example methyl group, ethyl group, propyl group, isopropyl group, butyl group, isobutyl group, sec- 
butyl group, tcrt-butyl group, pcntyl group, isoamyl group, ncopcntyl group, isopcntyl group, 1,1- 
dimethylpropyl group, 1 -methyl butyl group, 2-methylbutyl group, 1,2-dimethylpropyl group, hexyl 
group, isohexyl group, 1 -methyl pentyl group, 2-methyl pentyl group, 3-methyl pentyl group, 1,1- 
dimethylbutyl group, 1,2-dimethylbutyI group, 2,2-dimethyl butyl group, 1,3-dimethylbutyl group, 
2,3-dimethyl butyl group, 3,3-dimethyl butyl group, 1 -ethyl butyl group, 2-ethyl butyl group, 1,2,2- 
trimethylpropyl group, l-ethyl-2-methylpropyl group and the like are nominated. 

As "cycloalkyl group", 3-9 C monocyclic saturated hydrocarbon group is denoted, and for example 
cyclopropyl group, cyciobutyl group, cyclopentyl group, cyclohexyl group, cycloheptyl group and 
the like are nominated. 

As "lower alkoxy group", the group in which hydrogen atom of hydroxy group is substituted with 
aforesaid lower alkyl group is denoted, and for example methoxy group, ethoxy group, propoxy 
group, isopropoxy group, butoxy group, sec-butoxy group, tert butoxy group, pentyloxy group, 
isopcntyloxy group, hexyloxy group, isohcxyloxy group and the like are nominated. 

As "aralkyl group", aforesaid lower alkyl group containing said aryl group is denoted, and for example 
benzyl group, 1 -phenylethyl group, 2-phenylethyl group, 1-naphthylmethyl group, 2- 
naphthylmethyl group and the like are nominated. 



©Rising Sun Communications Ltd. 



WO03/080585 Al 

Caution : Post-Edited Machine Translation 



10 



As "aralkyl amino group", a group in which hydrogen atom of amino group is mono substituted with 
said aralkyl group, and for example benzylamino group, phenethyl amino group and the like are 
nominated. 

As "diaralkyl amino group", a group in which hydrogen atoms of the same or ditYerent amino groups 
arc disubstitutcd with said aralkyl group is denoted, and for example dibcnzylamino group, N-bcnzyl- 
2-phenylcthyIamino group and the like are nominated. 

As "jiralkyl carbamoyl group", a group in which hydrogen atom bonded to nitrogen atom of 
carbamoyl group is monosubstituted with said aralkyl group is denoted, and for example benzyl 
carbamoyl group, phenylethyl carbamoyl group and the like are preferred. 

As "alkyl sulphamoyi group", a group in which hydrogen atom of NH2 of said alkyl sulphamoyl 
group is mono substituted with said alkyl group is denoted, and, , and for example methyl sulphamoyl 
group, ethyl sulphamoyl group, isopropyl sulphamoyl and the like arc preferred. 

As "dialkyl sulphamoyl group", a group in which that hydrogen atoms of NH2 of said alkyl 
sulphamoyl group are disubstituted with the same or different said alkyl groups is denoted, and for 
example dimethyl sulphamoyl group, diethyl sulphamoyl group, methylethyl sulphamoyl group and 
the like are nominated. 

"Heteroaryl group" means a 4 to 7-membered monocycle which contains 1 to 3 heteroatoms 
selected fi-om oxygen atom, sulfur atom and nitrogen atom in aforesaid heteroaryl group, or a 
bicyclie heteroaryl group in which said monocycle is condensed with pyridine ring or benzene ring, 
and for example ftiryl group, thienyl group, pyrrolyl group, imidazolyl group, pyrazolyl group, 
thiazolyl group, thiadiazolyl group, isothiazolyl group, oxazolyl group, isoxazolyl group, pyridyl 
group, pyrimidinyl group, pyrazinyl group, quinolyl group, isoquinolyl group, quinazolinyl group, 
quinolidinyl group, quinoxalinyl group, cinnolinyl group, benzimidazolyl group, imidazo pyridyl 
group, bcnzoftiranyl group, naphthyridinyl group, 1,2-bcnzo isoxazolyl group, bcnzoxazolyl group, 
benzothiazolyl group, oxazolo pyridyl group, pyrido thiazolyl group, isothiazolo pyridyl group, 
benzo thienyl group and the like are nominated. 
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As "halogen atom", for example fluorine atom, chlorine atom, bromine atom and iodine atom are 
denoted. 

As "lower alkyl carbamoyl group", carbamoyl group mono substituted with aforesaid lower alkyl 
group is denoted, and for example methylcarbamoyl group, ethyl carbamoyl group, propyl carbamoyl 
group, isopropyl carbamoyl group, butyl carbamoyl group, sec-butyl carbamoyl group, tert-butyl 
carbamoyl group and the like arc nominated. 

As "dilower alkyl carbamoyl group", carbamoyl group disubstituted with the same or different 
aforesaid lower alkyl groups is denoted, and, as "dilower alkyl carbamoyl group", for example 
dimethylcarbamoyl group, diethylcarbamoyl group, ethylmethyl carbamoyl group, dipropyl 
carbamoyl group, methylpropyl carbamoyl group, diisopropyl carbamoyl group and the like are 
nominated. 

As "lower alkyl amino group", amino group mono substituted by aforesaid lower alkyl group is 
denoted, and for example mcthylamino group, cthylamino group, propylamine group, isopropyl- 
amino group, butyl amino group, sec-butylamino group or tert-butylamino group and the like are 
nominated. 

As "dilower alkyl amino group", amino group disubstituted by the same or different aforesaid lower 
alkyl groups is denoted, and for example dimethylamino function, diethylamino group, 
dipropylamino group, methylpropyl amino group or diisopropylamino group and the like are 
nominated. 

As "aralkyl amino group", a group in which hydrogen atom of amino group is mono substituted with 
said aralkyl group is denoted, and for example benzylamino group, phenylethylamino group or 2- 
phenylethylamino group and the like are nominated. 

As "diaralkyl amino group", a group in which hydrogen atoms of amino group are disubstituted with 
said aralkyl groups is denoted, and for example dibcnzylamino group, diphcnylcthyl amino group or 
benzyl phenylethylamino group and the like are proposed, and the said aralkyl group may be the 
same or different. 



©Rising Sun Communications Ltd. 



WO03/080585 Al 

Caution : Post-Edited Machine Translation 



12 



As "aralkyloxy group", a group in which said aralkyl group and oxygen atom are bonded is denoted, 
and for example bcnzyloxy group, phcnylcthyl oxy group, 2-phcnylcthyl oxy group and the like arc 
nominated. 

As "aralkyl carbonyl group", a group combined said aralkyl group with carbonyl group is denoted, and 
for example benzyl carbonyl group, phenylethyl carbonyl group and the like are nominated. 

As "aralkyl carbamoyl group", a group in which hydrogen atom of carbamoyl group is mono 
substituted with said aralkyl group is denoted, and for example benzyl carbamoyl group, phenylethyl 
carbamoyl group, 2-phenyIethyl carbamoyl group and the like are nominated. 

As "arylthio group", a group in which hydrogen atom of thiol group is substituted with said aryl group 
is denoted, and for example phenylthio group, naphthyl thio group, biphenyl thio group and the like 
are nominated. 

As "arylamino group", a group in which hydrogen atom of amino group is mono substituted with said 
aryl group is denoted, and for example phenylamino group, naphthyl amino group, biphenyl amino 
group and the like are nominated. 

As "aryloxy group", a group in which hydrogen atom of hydroxy group is substituted with said aryl 
group is denoted, and for example phenyloxy group, naphthyloxy group, biphenyl oxy group and the 
like are nominated. 

As "aryl sulphonyl group", a group combined said aryl group with sulphonyl group is denoted, and for 
example phenylsulfonyl group, naphthyl sulphonyl group and the like are nominated. 

As "aryl sulphonyloxy group", a group in which hydrogen atom of hydroxy group is substituted with 
said aryl sulphonyl group is denoted, and for example phenylsulfonyl oxy group, biphenyl 
sulphonyloxy group and the like are nominated. 

As "arylsulfonylamino group", a group in which hydrogen atom of amino group is mono substituted 
with said aryl sulphonyl group is denoted, and for example phenylsulfonyl amino group, naphthyl 
sulfonyl amino group or biphenyl sulfonyl amino group and the like are nominated. 
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As "aryl sulphamoyl group", a group in which hydrogen atom of sulphamoyl group is mono 
substituted with aryl group is denoted, and for example phenyl sulphamoyl group, naphthyl 
sulphamoyl group, biphenyl sulphamoyl group and the like are nominated. 

As "aryl carbamoyl group", a group in which hydrogen atom of carbamoyl group is mono substituted 
with aryl group is denoted, and for example phenylcarbamoyl group, naphthyl carbamoyl group, 
biphenyl carbamoyl group and the like arc nominated. 

As "aroyl group", a group combined said aiyl group with carbonyl group is denoted, and for example 
phenyl carbonyl group, naphthyl carbonyl group and the like are nominated. 

As "aroxy group", a group in w^hich said aroyl group and oxygen atom are bonded is denoted, and for 
example phenyl carbonyl oxy group, naphthyl carbonyl oxy group and the like are nominated. 

As "alkanoyl group", a group combined said allcyl group with carbonyl group is denoted, and for 
example methyl carbonyl group, ethyl carbonyl group, propyl carbonyl group, isopropyl carbonyl 
group and the like are nominated. 

As "alkanoyl amino group", a group combined said alkanoyl group with amino group is denoted, and 
for example methyl carbonylamino group, ethyl carbonylamino group, isopropyl carbonylamino 
group and the like arc nominated. 

As "alkylthio group", a group in which said alkyl group and sulfur atom are bonded is denoted, and for 
example methylthio group, ethylthio group, propylthio group, isopropylthio group and the like are 
nominated. 

As "alkyl sulphamoyl group", a group in which hydrogen atom of sulphamoyl group is mono 
substituted with said alkyl group is denoted, and for example methyl sulphamoyl group, ethyl 
sulphamoyl group, propyl sulphamoyl group, isopropyl sulphamoyl group and the like iire nominated. 

As "dialkyl sulphamoyl group", a group in which hydrogen atom of sulphamoyl group isdisubstituted 
with said alkyl group is denoted, and for example dimethyl sulphamoyl group, diethyl sulphamoyl 
group, methylethyl sulphamoyl group and the like are proposed, and the said alkyl group may be the 
same or different. 
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As "alkyl sulphinyl group", a group combined said alkyl group with sulphinyl group is denoted, and 
for example methyl sulphinyl group, ethyl sulphinyl group, isopropyl sulphinyl group and the like are 
nominated. 

As "alkylsulfonyl group", a group combined said alkyl group with sulphonyl group is denoted, and for 
example mcthylsulfonyl group, cthylsulfonyl group, propyl sulphonyl group, isopropyl sulphonyl 
group and the like are nominated. 

As "alkylsulfonyl amino group", a group in which hydrogen atom of amino group is mono substituted 
with said alkylsulfonyl group is denoted, and for example methylsulphonylamino group, cthylsulfonyl 
amino group, propyl sulfonyl amino group or isopropyl sulfonyl amino group and the like are 
nominated. 

As "alkoxycarbonyl group", a group in which hydrogen atom of carboxyl group is substituted with 
said alkyl group is denoted, and for example methoxycarbonyl group, cthoxycarbonyl group, propyl 
carbonyl group, isopropyl carbonyl group and the like are nominated. 

As "hydrocarbon group", 1-6 C straight chain alkyl group is denoted, or among carbon atoms 
constituting alkyl group of said straight chain, 1 or 2, preferably 1 carbon atom may be replaced with 
nitrogen atom, sulfur atom or oxygen atom, or carbon atoms in said 1-6 C straight chain alkyl group 
may be bonded with double bond or triple bond. The number of said double bond or triple bond is 
preferably I or 2, and it is more preferred to be 1 . 

As said hydrocarbon group, in an embodiment, it is preferred to be a group represented by for 
example methyl group, ethyl group, propyl group, butyl group or isopropyl group or following 
formula (VIII) 




Me 




(VIII) 
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, and it is more preferred to be group represented by for example methyl group, ethyl group, 
isopropyl group or propyl group or following formula (IX) 

^^'Me ^O^Mb ^N^Me ^^^^^ g ^ 

(IX) 



As "cyclic C3-C9 hydrocarbon group", a group in which 3-9 C saturated or unsaturated hydrocarbon 
group forms a ring structure among aforesaid hydrocarbon group is denoted. 

As hydrocarbon group of cyclic C3-C9, cyclic 3-9 C saturated hydrocarbons group is preferred. 

In a further embodiment as cyclic C3-C9 hydrocarbon group, it is preferred to be for example 
cyclopropyl group, cyclobutyl group, cyclopentyl group or cyclohexyl group, and it is more preferred 
to be for example cyclopropyl group, cyclobutyl group or cyclopentyl group. 

About amino benzamide derivative in accordance with this invention, in order to disclose further 
embodiments, it is described using various symbols used in aforesaid formula (1) with nominating 
embodiment. 



R' denotes -S(0)p-A, -S(0)q-B or -0-D. 



p and q respectively independently denote an integer of 0 to 2. 

p and q are preferably each independently 0 or 2, and it is more preferred to be 0. 

A denotes straight chain CI -CIO alkyl group which may be substituted by R'^. 



As "straight chain Cl-ClO alkyl group" of A, for example methyl group, ethyl group, propyl group, 
butyl group, pentyl group, hexyl group and the like are proposed, and among these methyl group, 
ethyl group, propyl group or butyl group are preferred, and methyl group, ethyl group or propyl 
group are more preferred. 



©Rising Sun Communications Ltd. 



WO03/080585 Al 

Caution : Post-Edited Machine Translation 



16 



Moreover, straight chain Cl-ClO alkyl group of A may be formed a ring structure of preferably 3 to 
7 by bonding with hydrocarbon group of R}^ . As ring structure of said A, for example cyclopropyl 
group, cyclobutyl group, cyclopentyl group, cyclohexyl, cycloheptyl group and the like are preferred. 

As A, for example methyl group, ethyl group, propyl group, cyclopropyl group, isopropyl group, 
butyl group, pentyl group, cyclopentyl group, cyclohexyl group, cycloheptyl group and the like are 
proposed, and among these methyl group, ethyl group, propyl group, isopropyl group, butyl group, 
cyclopentyl group or cyclohexyl group and the like are preferred, and methyl group, ethyl group, 
propyl group, isopropyl group, cyclopentyl group, cyclohexyl group and the like are more pieferred. 

R^^ shows R^* or straight chain hydrocarbon group which may be substituted by R^^ R'^ denotes a 
hydrogen atom, amino group, carbamoyl group, carbamoyl amino group, carbamoyloxy group, 
carboxyl group, cyano group, sulphamoyl group, trifluoromethyl group, halogen atom, hydroxy 
group, formyl group, cyclic C3-C9 hydrocarbon group, aralkyl group, N-aralkyl amino group, N,1S- 
diaralkyl amino group, aralkyloxy group, aralkyl carbonyl group, N-aralkyl carbamoyl group, aryl 
group, arylthio group, N-arylamino group, aryloxy group, aryl sulphonyl group, aryl sulphonyloxy 
group, N-arylsulfonylamino group, aryl sulphamoyl group, N-aryl carbamoyl group, aroyl group, 
aroxy group, C2-C6 alkanoyl group, N-C2-C6 alkanoyl amino group, C1-C6 alkylthio group, N-Cl- 
C6 alkyl sulphamoyl group, N,N-di-Cl-C6 alkyl sulphamoyl group, C1-C6 alkyl sulphinyl group, Cl- 
C6 alkylsulfonyl group, N-C1-C6 alkylsulfonyl amino group, C1-C6 alkoxy group, C1-C6 alkylamino 
group or C1-C6 alkoxycarbonyl group. 

As R*^ of A, R"' or the hydrocarbon group which may be substituted by R"^ is preferred, and R"' or 
the hydrocarbon group which may be substituted by R"^ is more preferred. 

Wherein, R*'' is hydrogen atom, straight chain C1-C6 alkyl group, carbamoyloxy group, carboxyl 
group, cyano group, trifluoromethyl group, halogen atom, hydroxy group, cyclic saturated C3-C9 
hydrogen group, aralkyl group, aiyl gioup, aroyl group, aroxy group, C\-C6 alkylthio group, C1-C6 
alkoxy group or C1-C6 alkoxycarbonyl group, R^*"^ denotes a hydrogen atom, straight chain C1-C6 
alkyl group, carboxyl group, trifluoromethyl group, halogen atom, hydroxy group, cyclic saturated 
C3-C9 hydrocarbon group, C1-C6 alkoxy group, C1-C6 alkoxycarbonyl group. 

Accordingly as A, for example methyl group, ethyl group, propyl group, isopropyl group, 
cyclopentyl group, cyclohexyl group, carbamoyloxy methyl group, carbamoyloxy ethyl group. 
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cyanomethyl group, cyanoelhyl group, cyanopropyl group, hydroxyethyl group, carboxymethyl 
group, carboxyl ethyl group, 1,2-dichlorocthyl group, 3-bromo propyl group, 2-chlorocthyl group, 
cyclopropylmcthyl group, cyclopropylethyl group, cyclopentylmethyl group, cyclopropylcthyl 
group, phenethyl group, benzyl group, trifluoromethyl group, phenacyl group, ethylthio methyl 
group, naphthoylmethyl group, methylthio ethyl group, propylthio methyl group, isopropylthio 
ethyl group, 2-methoxyethyl group, 2-methoxy-l -methyl-ethyl group, isopropyl oxy ethyl group, 
mcthoxycarbonylmcthyl group, cthoxycarbonylmcthyl group or 2-mcthylsulfonyl ethyl group or 
group represented by formula (X) 




« 



is preferred, for example methyl group, ethyl group, isopropyl group, cyclopentyl group, cyclohexyl 
group, cyanomethyl group, 2 -hydroxyethyl group, cyclopropylmcthyl group, cyclopentylmethyl 
group, 2-methoxyethyl group or trifluoromethyl group or group represented by formula (XI) 
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a: (XI) 



is more preferred. 

B denotes R'^ which may be substituted by R^^. 

As R^^ of B, phenyl group, naphthyl group, isoxazolyl group, isothiazolyl group, imidazolyl group, 
oxazolyl group, thiazolyl group, thiadiazolyl group, thienyl group, triazolyl group, tetrazolyl group, 
pyridyl group, pyrazinyl group, pyrimidinyl group, pyridazinyl group, pyrazolyl group, pyrrolyl 
group, pyranyl group, furyl group, furazanyl group, imidazolidinyl group, tetrahydrofuranyl group, 
piperazinyl group, piperidinyl group, pyrrolidinyl group, morpholino group, isoquinolyl group, 
isoindolyl group, indolyl group, ethylenedioxy phenyl group, quinolyl group, pyrido thiazolyl group, 
dihydroindolyl group, tetrahydroquinolinyl group, tetrahydroiso quinolinyl group, benzimidazolyl 
group, benzoxazolyl group, benzothiazolyl group, benzotriazolyl group, benzofuranyl group or 
methylenedioxyphenyl group are nominated. 

As R'" of B, phenyl group, isothiazolyl group, imidazolyl group, oxazolyl group, thiazolyl group, 
thiadiazolyl group, thienyl group, triazolyl group, tetrazolyl group, pyridyl group, pyrimidinyl group, 
furyl group, ethylenedioxy phenyl group, methylenedioxyphenyl group, benzimidazolyl group, 
benzothiazolyl group, benzotriazolyl group or pyrido thiazolyl group which may be substituted by R*" 
arc preferred, and phenyl group, imidazolyl group, oxazolyl group, thiazolyl group, thiadiazolyl 
group, triazolyl group, pyridyl group, pyrimidinyl group, ethylenedioxy phenyl group, 
methylenedioxyphenyl group or pyrido thiazolyl group which may be substituted by R^^ are more 
preferred. 
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Moreover, R"^ or the hydrocarbon group which may be substituted by R*" is preferred as R'" of B, 
and R"^ or the hydrocarbon group which may be substituted by R"^ is more preferred. 

Wherein, R**' and R"^ R1 i lare same meanings of aforesaid R"' or R"^ of A. 

As B, for example, group represented by phenyl group, 2-thiazolyl group, 4-thiazolyl group, 5- 
thiazolyl group, 2-thiadiazolyl group, 2-pyridyl group, 3-pyridyl group, 4-pyridyl group, 2-imidazolyl 
group, 2-pyrimidinyl group, 4-pyrimidinyl group, 5-pyrimidinyl group, 4-iso thiazolyl group, 2- 
oxazolyl group, 4-oxazolyl group, 5-oxazolyl group, 2-thienyl group, 3-thienyl group, 2-furyl group, 
3-furyl group, tria7.oU3-yl group, 5-tetrazoIyl group, 5-(l -methyl) tetrazolyl group, 2,3- 
ethylenedioxy phenyl group, 3,4-ethylenedioxy phenyl group, 2,3-methylenedioxyphenyl group, 
3,4-methylenedioxyphenyl group, benzimidazolyl group, benzothiazolyl group, 5-benz triazolyl 
group, 5-benzothiazolyl group, 6-benzothiazolyl group, [1,3] thiazolo [5,4-b] pyridyl group, 4- 
methyl-4H-[ 1,2,4] triazol-3-yl group, 1 -methyl- lH-imidazol-2-yl group, 4,5-dimethyl-4H-[ 1,2,4] 
triazol-3-yl group, 4-methyl-5-tritluoromethyl-4H-[l ,2,4] triazol-3-yl group, 5-methyl-[l,2,4] 
triazolc-3 yl group, 5-tctrazolyI group, 4-carbamoyloxy mcthylphcnyi group, 3-carbamoyloxy 
methylphenyl group, 4-methoxycarbonylmethyl phenyl group, 4-cyanophenyl group, 4- 
hydroxyphenyl group, 3-carboxy phenyl group, 4-trifluoromethylphenyl group, 2-methylthio 
phenyl group, 3-methylthio phenyl group, 4-methylthio phenyl group, 4-methoxyphenyl group, 3- 
ethoxycarbonyl phenyl group, 2-methoxycarbonyl phenyl group, 4-methylsulfonyl phenyl group, 2- 
(4-carbamoyl) thiazolyl group, 2-(4-carbamoyloxy) thiazolyl group, 2-(5-cyano) thiazolyl group, 2- 
(5-hydroxymethyl) thiazolyl group, 2-{4-carboxy) thiazolyl group, 2-(4-carboxy) thiazolyl group, 2- 
(5-bromo) thiazolyl group, 2-(4-ethylthio) thiazolyl group, 2-(5-trifluoromethyl) thiazolyl group, 2- 
(4-methoxymethyl) thiazolyl group, 2 -(4-methoxycarbonyl) thiazolyl group, 2-(4-methylsulfonyl) 
thiazolyl group, 2-(5-carbamoyl) thiadiazolyl group, 2-(5-carbamoyloxy) thiadiazolyl group, 2-(5- 
cyano) thiadiazolyl group, 2-(5-hydroxy) thiadiazolyl group, 2-(5-carboxy) thiadiazolyl group, 2-(5- 
bromo) thiadiazolyl group, 2-(5-methylthio) thiadiazolyl group, 2-(5-trifluoromethyl) thiadiazolyl 
group, 2-(5-methoxymethyl) thiadiazolyl group, 2-(5-methoxycarbonyl) thiadiazolyl group, 2-(5- 
methyisulfonyl) thiadiazolyl group, 5-(3-carboxy) thiadiazolyl group, 5-(3-hydroxy methyl) 
thiazolyl group, 5-(3-carbamoyl) thiadiazolyl group, 5-(3-trifluoromcthyl) thiadiazolyl group, 5-(3- 
methylthio) thiadiazolyl group, 5-(3-methoxymethyl) thiadiazolyl group, 5-(3-methoxycarbonyl) 
thiadiazolyl group, 5-(3-methylsulfonyl) thiadiazolyl group, 2-(5-carbamoyloxy) triazolyl group, 2- 
(5- cyan o) thiazolyl group, 2-(5-hydroxymethyr) triazolyl group, 2-(5-carboxy) triazolyl group, 2-(5- 
trifluorom ethyl) triazolyl group, 2-(5-methylthio) triazolyl group, 2-(5-methoxymethyl) triazolyl 
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group, 2-(5-methoxycarbonyl) triazolyl group, 2-(5-methylsulfonyl) triazolyl group, 2-(3- 
carbamoyl) pyridyl group, 2-(3-carbamoyloxy) pyridyl group, 2-(4-cyano) pyridyl group, 2-(5- 
hydroxy) pyridyl group, 2-(4-carboxy) pyridyl group, 2-(5-trifluoromethyl) pyridyl group, 2-(4- 
methylthio) pyridyl group, 2-(5-methoxy) pyridyl group, 2-(5-niethoxycarbonyl) pyridyl group, 2- 
(4-Tnethylsulfonyr) pyridyl group, 2-(6-carbaTnoyI) pyrimidinyl group, 2-(5-carbamoyloxy) 
pyrimidinyl group, 2-(5-cyano) pyrimidinyl group, 2-(5-hydroxy) pyrimidinyl group, 2-(5-carboxy) 
pyrimidinyl group, 2-(5-trifluoromcthyl) pyrimidinyl group, 2-(5-cthylthio methyl) pyrimidinyl 
group, 2-(5-methoxy) pyrimidinyl group, 2-(5-ethoxycarbonyl) pyrimidinyl group, 2-(5- 
methylsulfonyl) pyrimidinyl group, 2-(4-carboxymethyl) thiazolyl group, 2-(5-carbamoyloxy 
methyl) thiazolyl group, 2-(5-chioromethyr) thiazolyl group, 2-(5-methoxycarbonylmethyl 
thiazolyl group, 3-(5-carboxymethyl )-l,2,4-triazol-3-yl group, 5-carbamoyloxy methyl-1,2,4- 
triazol-3-yl group, 5-methoxycarbonylmethyl-l,2,4-triazol-2-yl group, 5-cyanomethyl-l ,2,4- 
triazol-2-yl group, 5-methylsulfonyl methyl- l,2,4-triazol-2-yl group, 5-methyl sulphanyl methyl- 
l,2,4-triazol-2-yl group, 2-(5-carboxymethyl) thiadiazolyl group, 2-{5-carbamoyloxy methyl) 
thiadiazolyl group, 2-(5-cyanomethyl) thiadiazolyl group, 2-(5-methoxycarbonylmethyl) 
thiadiazolyl group, 2-(5-mcthylsuIfonyl methyl) thiadiazolyl group or 2-(5-methyl sulphanyl 
methyl) thiadiazolyl group is preferred, and group represented by phenyl group, 2-thiazolyl group, 2- 
thiadiazolyl group, 2-pyridyl group, 2-pyrimidinyl group, 4-pyrimidinyl group, 5-pyrimidinyl group, 
3-triazolyl group, 5-tetra2olyl group, 2,3-methylenedioxyphenyl group, 4-methylenedioxyphenyl 
group, [1,3] thiazolo [5,4-b] pyridyl group, 4-methyl-4H-[l,2,4] triazol-3-yl group, l-methyl-lH- 
imidazol-2-yl group, 4,5 -dimethyl-4H-[ 1,2,4] tria2ol-3-yl group, 4-methyl-5-trifluoromethyl-4H- 
[1,2,4] triazole-3 yl group, 5-methyl-[ 1,2,4] triazol-3-yl group, 4-cyanophcnyl group, 4- 
trifluoromethylphenyl group, 2-methylthio phenyl group, 3-methylthio phenyl group, 4-niethylthio 
phenyl group, 4-methoxyphenyl group, 2-methoxycarbonyl phenyl group, 4- 
methoxycarbonylmethyl phenyl group, 4-methylsulfonyl phenyl group, 2-(5-hydroxymethyl )- 
thiazolyl group, 2-(5-trifluoromethyl) thiazolyl group, 2-(4-methoxymethyl) thiazolyl group, 2-(5- 
cyano) thiadiazolyl group, 2-(5-chloromethyl) thiazolyl group, 2-(5-methoxycarbonyl) thiazolyl 
group, 2-(5-hydroxy) thiadiazolyl group, 2-(5-trifluoroniethyl) thiadiazolyl group, 2-(5- 
methoxymethyl) thiadiazolyl group, 2-(5-methoxycarbonylmethyl) thiadiazolyl group, 5-(3- 
hydroxymcthyl) thiadiazolyl group, 5-(3-trifluoromcthyl) thiadiazolyl group, 5-(3-mcthoxymcthyl) 
thiadiazolyl group, 5-(3-methoxycarbonyl) thiadiazolyl group, 2-(5-cyanomethyl) thiadiazolyl 
group, 2-(5-methyl sulphonyl methyl) thiadiazolyl group, 2-(5-methyl sulphanyl methyl) 
thiadiazolyl group, 2-(5-cyano) triazolyl group, 2-(5-hydroxymethyl) triazolyl group, 2-(5- 
trifluoromethyl) triazolyl group, 2 -(5 -methoxymethyl) triazolyl group, 2-(5-methoxycarbonyl) 
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triazolyl group, 2-(5-methoxycarbonyl methyl) triazolyl group, 2-(5-cyanomethyl) triazolyl group, 
2-(5-mcthylsulfonyl methyl) triazolyl group, 2-(5-mcthyl sulphanyl methyl) triazolyl group, 2-(4- 
cyano) pyridyl group, 2-(5-hydroxy) pyridyl group, 2-(5-trifluoromethyl )-pyridyl group, 2-(5- 
methoxy) pyridyl group, 2-(5-methoxycarbonyl) pyridyl group, 2-(5-cyaTio) pyrimidinyl group, 2- 
(5-hydroxy) pyrimidinyl group, 2-(5-trifluorofnethyl) pyrimidinyl group, 2-(5-methoxy) pyrimidinyl 
group is more preferred. 

D denotes the R^^ which may be substituted by R*^. R*^ and R*' are the same meaning as aforesaid 
definition. 

As R*^ of D, phenyl group, naphthyl group, pyridyl group, ethylenedioxy phenyl group or 
methylenedioxyphenyl group are preferred, and phenyl group, pyridyl group, methylenedioxyphenyl 
group or ethylenedioxy phenyl group that may be substituted by R'^ are more preferred. 

Moreover, as R'*' of D, R'^' or the hydrocarbon group which may be substituted by R'*' is preferred, 
and R^^^ or the hydrocarbon group which may be substituted by R'^^ is more preferred. Wherein, R"' 
or R"^ has the same said meaning. 

R^ denotes hydrogen atom, halogen atom or C1-C6 alkyl group which may be substituted by R^", As 
R^*^ of R^ R"' or the hydrocarbon group which may be substituted by R'^' is preferred, and R"^ or 
the hydrocarbon group which may be substituted by R*'' is more preferred. R^'* and R"^ has the same 
said meaning. 

Accordingly as a fiirther embodiment as D, the group which is proposed with for example phenyl 
group, 1 -naphthyl group, 2-naphthyl group, 2-pyridyl group, 3-pyridyl group, 4-pyridyl group, 3,4- 
ethylenedioxy phenyl group, 2,3 -ethylenedioxy phenyl group, 2,3-methylenedioxyphenyl group, 
3,4-mcthylenedioxyphenyl group, 4-tolyl group, 3-carbamoyl phenyl group, 4-carbamoyloxy phenyl 
group, 4-carboxy phenyl group, 2-cyanophenyl group, 4-trifluoromethyl phenyl group, 4- 
chlorophenyl group, 2-tluorophenyl group, 2,4-ditluorophenyl group, 3-bromo phenyl group, 4- 
hydroxyphcnyl group, 4-mcthylthio phenyl group, 2-fluoro-4-methylsulfonyl phenyl group, 2- 
methoxy-4-fluorophenyl group, 2-methoxyphenyl group, 3-methoxyphenyl group, 4- 
methoxycarbonyl phenyl group, 2-methylsulfonyl phenyl group, 4-fluoro-2-methylsulfonyl phenyl 
group, 3-niethylsulfonyI phenyl group, 4-methylsulfonyl phenyl group, 2-(4-carbamoyl) pyridyl 
group, 3-(5-trifIuoromethyl) pyridyl group, 3-(6-methoxycarbonyl) pyridyl group, 3-carboxy phenyl 
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group, 3-carbainoyloxy methylphenyl group, 3-hydroxyniethyl phenyl group, 4-cyanomethyl 
phenyl group, 4-mcthylthiomcthyl phenyl group, 3-mcthylsulfonyl methylphenyl group, 3- 
methoxycarbonylmethyl phenyl group, 2-(5-carboxy) pyridyl group, 3-(5-cyanomethyl) pyridyl 
group, 2-(5-methylthio) pjrridyl group, 2-(4-methoxymethyl) pyridyl group or 3-(5-niethylsulfonyl) 
pyridyl group is preferred, and, the group which is proposed with for example phenyl group, 2- 
pyridyl group, 4-pyridyl group, 2,3-methylenedioxyphenyl group, 3,4-methylenedioxyphenyl group, 
4-tolyl group, 2-cyanophcnyl group, 4-trifluoromcthyIphcnyl group, 4-chlorophcnyl group., 2- 
fluorophenyl group, 2,4-difluorophenyl group, 4-methylthio phenyl group, 2-fluoro-4- 
niethylsulfonyl phenyl group, 2-methoxy-4-fluorophenyl group, 2-niethoxyphenyl group, 3- 
methoxyphenyl group, Z-methylsulfonyl phenyl group, 4-fluoro-2-methylsulfonyl phenyl group, 3- 
methylsulfonyl phenyl group, 4-methylsulfonyl phenyl group, 3-(5-tiifluoromethyl) pyridyl group, 
3-(6-methoxycarbonyl) pyridyl group, 3-hydroxymethyl phenyl group, 4-methylthiomethyI phenyl 
gi'oup, 3 -methylsulfonyl phenyl group, 2-(4-methoxymethyl) pyridyl group or 3-(5-methylsulfonyl) 
pyridyl group is more preferred. 



denotesmonocycle or bicycle heteroaryl group which may be substituted by R containing nitrogen 
atom at the adjacent of carbon atom bonded to amide group. 

As monocycle or bicycle heteroaryl group of the aforesaid formula (II), for example 2-thiazolyl 
group, 4-thiazolyl group, 2-imidazolyl group, 3-iso thiazolyl group, l,2,4-thiadiazol-3-yl group, 
l,2,4-thiadiazol-5-yl group, l,3,4-thiadiazol-2-yl group, 2-triazolyl group, 2-oxazolyl group, 3- 
isoxazolyl group, pyrazinyl group, 2-pyridyl group, 2-pyrimidinyl group, 3-pyrido [3,2-d][l,3] 
thiazol-2-yl group or 2-benzothiazolyl group and the like is preferred. 

As R^^ of the aforesaid formula (II), R'^^ or the hydrocarbon group which may be substituted by R'' 
is preferred, and R"'' or the hydrocarbon group which may be substituted by R*^"^ is more preferred. 
Wlierein, as for R^'^, for example hydrogen atom, carbamoyl group, carboxyl group, sulphamoyl 
group, tritluoromethyl group, halogen atom, hydroxy group, aralkyl group, aryl group, arylthio 
group, aryl sulphonyl group, aroyl group, aroxy group, straight chain C1-C6 alkyl group, C1-C6 



Formula (II) 




(II) 
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alkylthio group, C1-C6 alkyl sulphinyl group, C1-C6 alkylsuUbnyl group, C1-C6 alkoxy group, Cl- 
C6 alkoxycarbonyl group or C3-C6 cycloalkyl oxy group and the like is proposed, as R""^, for 
example hydrogen atom, carboxyl group, trifluoromethyl group, halogen atom, hydroxy group, aryl 
group, arylthio group, straight chain C1-C6 alkyl group, C1-C6 alkylthio group, CJ-C6 alkoxy group 
or C1-C6 alkoxycarbonyl group and the like are nominated. 

Accordingly as a further embodiment as formula (II), group represented by for example 2-thiazolyl 
group, 2-imidazolyl group, 3-iso thiazolyl group, l,3,4-thiadiazol-2-yl group, l,2,4-thiadiazol-5-yl 
group, 2-oxazolyl group, isoxazol-3-yl group, 2-pyridyl group, 2-pyrazinyl group, 2-pyrimidinyl 
group, 2-benzothiazolyl group, 2-{4-carbamoyl) thiazolyl group, 2-(4-carbamoyloxy) thiazolyl 
group, 2-(5-cyano) thiazolyl group, 2-(4-hydroxymethyl) thiazolyl group, 2-(5-hydroxymethyl) 
thiazolyl group, 2-(4-carboxy) thiazolyl group, 2-(5-bromo) thiazolyl group, 2-(5-chloro) thiazolyl 
group, 2-(5-chloro-4-methyl) thiazolyl group, 4-(l-methoxyethyI )-thiazol-2-yl group, 2-(4- 
methoxymethyl) thiazolyl group, 2-(4-trifluoromethyl) thiazolyl group, 2-(4-isopropyl) thiazolyl 
group, 2-(4-methyl) thiazolyl group, 4-(l-hydroxyethyl )-thiazol'2-yl group, 2-(4-ethylthio) 
thiazolyl group, 2-(5-trifluoromcthyl) thiazolyl group, 2-(4-mcthoxymcthyl) thiazolyl group, 2-(4- 
methoxycarbonyl) thiazolyl group, 2-(4-methylsulfonyi) thiazolyl group, 4-(4-methyl-4II-[l,2,4] 
triazol-2-yl-sulphanyl methyl )- thiazol-2-yl group, 4-(5-methyl-4H-[ 1,2,4] triazol-2-yl-sulphanyl 
methyl )- thiazol-2-yl group, 2-(5-carbamoyl)-thiadiazolyl group, 2-(5-carbamoyloxy) thiadiazolyl 
group, 2-(5-eyano) thiadiazolyl group, 2-(5-hydroxymethyl) thiadiazolyl group, 2-(5-carboxy) 
thiadiazolyl group, 2-(5-bromo) thiadiazolyl group, 2-(5-methylthio) thiadiazolyl group, 2-(5- 
trifluoromethyl) thiadiazolyl group, 2-(5-methoxymethyl) thiadiazolyl group, 2-(5- 
methoxycarbonyl) thiadiazolyl group, 2-(5-methylsulfonyl) thiadiazolyl group, 5-(3-carboxy) 
thiadiazolyl group, 5-(3- hydroxy methyl) thiadiazolyl group, 5 -(3 -carbamoyl) thiadiazolyl group, 5- 
(3 -trifluoromethyl) thiadiazolyl group, 5-(3-methylthio) thiadiazolyl group, 5-(3-methoxymethyl) 
thiadiazolyl group, 5-(3-methoxycarbonyl) thiadiazolyl group, 5-(3-methylsulfonyl) thiadiazolyl 
group, 2-(4-carbamoyI) pyridyl group, 2-(4-carbamoyIoxy) pyridyl group, 2-(5-cyano) pyridyl group, 
2-(5-hydroxymethyl) pyridyl group, 2-(4-carboxy) pyridyl group, 2-(5-bromo) pyridyl group, 2-(4- 
ethylthio) pyridyl group, 2-(5 -trifluoromethyl) pyridyl group, 2-(4-methoxy) pyridyl group, 2-(4- 
mcthoxymcthyl) pyridyl group, 2-(4-mcthoxycarbonyl) pyridyl group, 2-(4-mcthylsulfonyl) pyridyl 
group, 3-pyrido [3,2-d][l,3] thiazol-2-yl group, 2-(5-carbamoyl) thiadiazolyl group, 2-(5- 
carbamoyloxy) thiadiazolyl group, 2-(5-cyano) thiadiazolyl group, 4-(6-carbamoyl) pyrimidinyl 
group, 4-(5-carbamoyloxy) pyrimidinyl group, 4-(6-cyano )-pyrimidinyl group, 4-(6- 
hydroxymethyl))-pyrimidinyl group, 4-(5-carboxy )-pyrimidinyl group, 4-(5 -trifluoromethyl )- 
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pyrimidinyl group, 4-(5-ethylthio methyl )-pyriinidinyl group, 4-(5-methoxyniethyl )-pyriraidinyl 
group, 4-(5-cthoxycarbonyl )-pyrimidiiiyl group, 4-(5-mcthylsulfonyl )-pyrimidinyl group, 2-(5- 
chloromethyl) thiazolyl group, 2-(5-methoxycarbonylmethyl) thiazolyl group, 2-(4-carboxymethyl 
methyl) thiazolyl group, 2-(5-carbamoyloxy methyl) thiazolyl group, 3-(5-methoxymethyl) 
triazolyl group, 3-(5-methoxycarbonylmethyr) triazolyl group, 5-methylsulfonyl methyl-1,3,4- 
thiadiazol-2-yl group, 5-methylthio methyl-1,3,4- thiadiazol-2-yl group, 5-carboxymethy]- 1,3,4- 
thiadiazol-2-yl group, 5-carbamoyloxy methyl- 1, 3 ,4-thiadiazol-2-yl group, 5-cyanomcthyl- 1,3,4- 
thiadiazol-2-yl group, 5-methoxycarbonylmethyl-l,3,4-thiadiazol-2-yl group, 5-hydroxymethyl- 
l,3,4-thiadiazol-2-yl group or 5-methoxymethyl-l,3,4-thiadiazol-2-yl group is preferred, and group 
represented by 2-thiazolyl group, 3-iso thiazolyl group, l,3,4-thiadiazol-2-yl group, 1 ,2,4-thiadiazo!- 
5-yl group, 2-pyridyl group, 2-(4-carbamoyloxy) thiazolyl group, 2-(5-cyano) thiazolyl group, 2-(5- 
hydroxymethyl) thiazolyl group, 2-(4-carboxy) thiazolyl group, 2-(5-bromo) thiazolyl group, 2-(5- 
trifluoromethyl) thiazolyl group, 2-(4-methoxymethyl) thiazolyl group, 2-(4-methoxycarbonyl) 
thiazolyl group, 2-(4-methylsulfonyl) thiazolyl group, 2-(5>cyano) thiadiazolyl group, 2-(5- 
methylthio) thiadiazolyl group, 2-(5-methoxycarbonyl) thiadiazolyl group, 2-( 5-methylsulfonyl) 
thiadiazolyl group, 5-(3-hydroxymcthyl) thiadiazolyl group, 5-(3-mcthoxymcthyl) thiadiazolyl 
group, 5-(3-methoxycarbonyl) thiadiazolyl group, 2-(4-carbamoyloxy) pyridyl group, 2-(5-cyano) 
pyridyl group, 2-(5-hydroxy methyl) pyridyl group, 2-(5-bromo) pyridyl group, 2-(5- 
trifluoromethyl) pyridyl group, 2-(4-methoxy) pyridyl group, 2-(4-methoxymethyl) pyridyl group, 
2-(4-methoxycarbonyl) pyridyl group, 3-pyrido [3,2-d][l,3] thiazol-2-yl group, 4-(6-cyano) 
pyrimidinyl group, 4-(6-hydroxymethyl) pyrimidinyl group, 4-(5-trifluoromethyl) pyrimidinyl 
group, 4-(5-methoxymethyl) pyrimidinyl group, 2-(5-chloromethyl) thiazolyl group, 2-(5- 
methoxycarbonylniethyl) thiazolyl group, 5-methylsulfonyl methyl- l,3,4-thiadiazol-2-yl group, 5- 
methylthiomethyl-l,3,4-thiadiazol-2-yl group or 5-methoxycarbonylmethyl-l,3,4-thiadiazol-2-yl 
group is more preferred. 

denotes a hydrogen atom, halogen atom or C1-C6 alkyl group which may be substituted by R*®. As 
R'° of R^ R'^* or the hydrocarbon group which may be substituted by R*** is preferred, and R'*^ or 
the hydrocarbon group which may be substituted by R"^ is more preferred. 

R'*' and R'^^ has the same said meaning. 

In a further embodiment as R^, methyl group, ethyl group, propyl group, isopropyl group, fluorine 
atom and hydrogen atom are more preferred. 
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When both XI and X2 of group represented by following formula (XII) 




(XII) 

(same as in the aforesaid definition) in formula (1) is CH, the case that XI is nitrogen atom and X2 is 
CH is preferred, and the case in which both XI and X2 are CH is more preferred. 

denotes -S-(0) p-A, -S(0)q-B or -0-D. 

Among these, it is preferred to be -S(0)p-B or -0-D. 

denotes a hydrogen atom, halogen atom or CI -10 alkyl group which may be substituted by R^^. 
Among these, it is preferred to be hydrogen atom or halogen atom, and it is more preferred to be 
hydrogen atom. 

As CI -10 alkyl group of R^ C1-C6 alkyl group is preferred. 

As R^ halogen atom, it is preferred to be fluorine atom, chlorine atom or bromine atom, and it is 
more preferred to be fluorine atom or chlorine atom. 

As bcnzamidc derivative represented by formula (1) in accordance with this invention, compound 
such as for example 2-amino-4-fluoro-5-(l-methyl-lII-imidazol-2-yl-sulphanyl-N-thiazol-2-yl) 
benzamide, 2-amino-4-fluoro-5-(l -methyl- lH-imidazol-2-yl-sulphanyl)-N-(4-methyl-thiazol-2-yl) 
benzamide, 2-amino-5-(l-methyl-] H-imidazol-2-yl -sulphanyl)-N-(4-hydroxy methy!-thiazol-2-yl) 
benzamide, 2-amino-5-(l H-imidazol'2-yl-sulphanyl)-N-(4-hydroxy methyl-thiazol-2-yl) benzamide, 

2- amino-5-methyl sulphanyl-N-thiazolo [5,4-b] pyridine-2-yl-benzamide, 2-amino-5-(4-methyl-4H- 
[1,2,4] triazol-3-yl-sulphanyl)-N-(4-methyl-thiazol-2-yl) benzamide, 2-amino-5-(4H-[l,2,4] triazol- 

3- yl-sulphanyl)-N-(4-methyl-thiazol-2-yl) benzamide, 2-amino-5-(5-methyU4H-[l,2,4] triazol-3-yl- 
sulphanyl)-N-[4-(l-methyl-lH-imidazol-2-yl-sulphanyl methyl)-thiazol-2-yl] benzamide, 2-amino- 

4- fluoro-5-(4-methyl-4H-[l,2,4] tria2ol-3-yl-sulphanyl)-N-(4-methyl-thiazol-2-yl) benzamide, 2- 
amino-4-fluoro-5-(4,5-dimethyl-4H-[l,2,4] triazole-3-yl-sulphanyl)-N-(4-methyl-thia2ol-2-yl) 
benzamide, 2-amino-5-(2,5-dimethyl-2H-[ 1,2,4] tria2ol-3-yl-sulphanyl)-N-(4-methyl-thiazol-2-yl) 
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benzamide, 2-aTnino-4-fluoro-5-(4-methyl-4H-[ 1,2,4] triazol-3-yl-sulphanyl)-N-{4-hydroxymethyl- 
thiazol-2-yl) benzamide, 2-aniino-5-(4-nicthyl-4H-[l,2,4] triazol-3-yl-sulphanyl)-N-(2-methyl- 
thiazol-4-yl) benzamide, 2-amino-5-(4-methyl-4II-[l,2,4] triazol-3-yl-sulphanyl)-N-(4- 
methoxymethyl-thiazol-2-yl) benzamide, 2-amino-5-(4,5-dimethyl-4H-[l,2,4] triazol-3-yl- 
sulphanyl)-N-(2-methyl-thiazol-4-yI) benzamide, 2-amino-4-fluoro-5-(4-methyl-4H -[1,2,4] triazol- 
3-yl-sulphanyl)-N-(2-methyl-thiazol-4-yl) benzamide, 2-amino-5-(l -methyl- lH-imidazol-2-yl- 
sulphanyl)-N-(4-mcthyl-thiazol-2-yl) benzamide, 2-amino-5-(4-mcthyl-4H-[l,2,4] triazol-3-yl- 
sulphanyl)-N-thiazolo [5,4-b] pyridine-2-yl-benzamide, 2-amino-5-(l-methyl-lH-imidazol-2-yl- 
sulphanyl)-N-thiazolo [5,4-b] pyndine-2-yl-benzamide, 2-aniino-4-fluoro-5-(4-methyl-4H- [1,2,4] 
tTiazol-3-yl-sulphanyl)-N-thiazolo [5,4-b] pyridine-2-yl-benzamide, 2-aminn-5-{4,5-dimethyl-4H- 
[1,2,4] triazol-3-yl-sulphanyl)-N-(4-methoxymethyl-thiazol-2-yl) benzamide, 2-amino-4-fluoro-5- 
(4,5-dimethyl-4H-[ 1,2,4] triazol-3-yl-sulphanyl)-N-(4-methoxymethyl-thiazol-2-yl) benzamide, 2- 
amino-4-fluoro-5-(4,5-dimethyl-4H-[ 1,2,4] . triazol-3-yl-sulphanyl)-N-(4-methoxymethyl-thiazol-2- 
yl) benzamide, 2-amino-5-( thiazol-2-yl-sulphanyl)-N-(4-methoxymethyl-thiazol-2-yl) benzamide, 
2-amino-5-phenoxy-N-'(4-methoxymethyl-thiazol-2-yl) benzamide, 2-amino-5-phenoxy-N-[4-(4- 
mcthyl-4H-[ 1,2,4] triazol-2-yl-suIphany] mcthyl)-thiazol-2-yl] benzamide, 2-amino-5-(4-fluoro-2- 
methylsulfonyl-phenoxy)-N-(4-methyl-thiazol-2-yl) benzamide, 2-amino-5-(2-methylsulfonyl- 
phenoxy)-N-(2-methyl-thiazol-4-yl) benzamide or 2-amino-3-phenoxy-5-(2-methylsulfonyl- 
phenoxy)-N-(4-methyl-thiazol-2-yl) benzamide and the like are nominated. 

Benzamide derivative in accordance with this invention is possible to exist as pharmacologically 
acceptable salt. As aforesaid salt, acid addition salt or base addition salt is nominated. 

As aforesaid acid addition salt, the acid addition salt which is acid halide salt such as for example 
hydrochloride, hydrofluoric acid salt, hydrobromic acid salt, hydroiodic acid salt or the like, inorganic 
acid salt such as for example nitrate, perchlorate, sulfate, phosphate, carbonate or the like, lower 
alkyl sulfonate such as for example methanesulfonate, trifluoromethanesulfonate, ethanesulfonic acid 
salt or the like, aryl sulfonate such as for example benzensulphonate, p-toluenesulfonate or the like, 
organic salt such as for example fumarale, succinate, citrate, tartrate, oxalate, maleate or the like and 
organic acid such as for example amino acid or the like such as for example glutamic acid salt, 
aspartate or the like is nominated. 

Moreover, as far as aforesaid base addition salt is concerned, salt of alkali metal salt such as for 
example sodium, potassium and the like, alkaline earth metal salt such as for example calcium. 
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magnesium and the like, ammonium salt, organic base such as for example guanidine, triethylamine, 
dicyclohcxylaminc and the like is nominated. Furthermore the compound of this invention may be 
present as free compound or solventate of salts thereof, preferably hydrate. 

As for the compound in accordance with this invention, there is the case that tautomer or 
stereoisomer such as for example optical isomer, diastereoisomer, geometric isomer or the like is 
present depending on the state of substitucnt thereof It docs not need to say that all these isomers 
are included in compound in accordance with this invention. 

Fuitherniore, there is no need to say that arbitraiy mixture of isomers thereof is included in 
compound in accordance with this invention. 

Because of the compound of this invention having glucokinase activation action, it is useftil as 
therapeutic drug and/or prophylactic for diabetes, and moreover prophylactic of complication of 
diabetes mellitus. 

Wherein, complication of diabetes mcUitus is about disease complicated by developing diabetes 
mellitus, and for example diabetic nephropathy, diabetic retinopathy, diabetic neurosis, diabetic 
arteriosclerosis and the like are nominated as complication of aforesaid diabetes mellitus. 

Compound in accordance with this invention can adapt itself to both diabetes mellituses of type of 
IDDM, Insulin dependent diabetes mellitus and NIDDM, non-insulin dependent diabetes mellitus. 

Moreover, as for IDDM, Insulin dependent diabetes mellitus, it is considered that it is onset by being 
added insulin resistance due to obesity to predisposition of insulin resistance with skeletal muscle and 
hereditary insulin secretion decrease and it is mainly onset in adult. Moreover, as for aforesaid 
insulin-dependent diabetes mellitus, classification of I type and II type can be advocacy by 
predisposition thereof. 

As for the compound in accordance with this invention, it is considered that it is useful for II type 
diabetes mellitus that was impossible to achieve lowering of blood glucose level satisfactory with prior 
art diabetes mellitus drug in addition to 1 type insulin-dependent diabetes mellitus. 
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Moreover, in II type diabetes mellitus, it is marked a level of postprandial hyperglycemia is lasted for 
a long time compared to healthy person. However, compound in accordance with this invention is 
usefial for this II type diabetes mellitus. 

Below a process for the production of the compounds of this invention will be explained. 

It is possible to be produced compound of this invention (1) readily using well known reaction means 
or according to itself a well-known method. 

Moreover, as for the compound of general formula (1) of this invention, it is produced by the 
synthesis using solid phase such as for example combinatorial method or parallel method which is 
marked developed recently in addition to synthesis in ordinary liquid phase. It can be produced using 
for example following process preferably. 




(5) (1-1) 
(in formula, each symbol is same as in the aforesaid defmition). 

(step 1). 

This step is a process to produce compound (3) by reacting carboxylic acid compound (I) or reactive 
derivative thereof and amino compound containing monocyclic or bicyclic hctcroaryl group which 
may be substituted by R*^ represented by aforesaid formula (II) or salts thereof. 
This reaction can be carried out by ordinaiy amide formation reaction in accordance with a process 
with literature (for example Base and experiment of peptide synthesis, Nohuo Izumiya et al., 
Maruzen, 1983, Comprehensive Organic Synthesis, vol 6, Pergamon Press Co, 1991 or the like) or 
method in accordance with it, or by combining these and normal method, in other words, it can be 
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carried out by using well-known condensing agent in a person skilled in the iirt, or usable method in a 
person skilled in the art such as the ester activation method , mixed acid anhydride method, acid 
chloride method, carbodiimide method. 

As such amide forming reagent, for example thionyl chloride, N,N-dicyclohexy!carbodiimide, 1- 
methyl-2-bromo pyridinium iodide, N, N'-carbonyldiimidazole, diphenyl phosphoryl chloride, 
diphcnyl phosphoryl acid, N, N'-disuccinimidyl carbonate, N, N'-disuccinimidyl oxalate, l-cthyl-3-(3- 
dimethylaminopropyl) carbodiimide hydrochloride, ethylchloroformate, chloro formic acid isobutyl 
ester or benzo tri azo-l-yl-oxy-tris (dimethylaniino) phosphoniuni hexafluoro phosphate and the 
like are proposed, and wherein for example thionyl chloride, N,N-dicyclohexylcarbodiimide or benzo 
tri azo-l-yl-oxy-tris (dimethylamino) phospho aluminum hexafluoro phosphate and the like are 
suitable. 

Moreover, in amide forming reaction, base, condensation assistant may be used with the aforesaid 
amide forming reagent. 

As used base, for example tertiary aliphatic amine such as for example trimethylamine, 
triethylamine, N,N-diisopropyl ethylamine, N-methylmorpholine, N-methylpyrrolidine, N- 
methylpiperidine, N,N-dimethylaniline, l,8-diazabicyclo[5.4.0] undeca-7-en (DBU), 1,5- 
azabicyclo[4.3.0] nona-5-en (DBN) or the like, aromatic amine and the like such as for example 
pyridine, 4-dimethylaminopyridine, picoline, lutidine, quinoline or isoquinoline and the like are 
proposed, and wherein for example tertiary aliphatic amine and the like is preferred, and in particular 
for example triethylamine or N,N-diisopropyl ethylamine and the like is suitable. 

As used condensation assistant, for example N-hydroxybenzotriazole hydrate, N-hydroxy 
succinimide, N-hydroxy-5-norbomene-2,3-dicarboximide or 3-hydroxy-3,4-dihydro-4-oxo- 1,2,3- 
benzotriazole and the like are nominated, wherein for example N-hydroxybenzotriazole and the like 
is suitable. 

Amount of used amino compound (2) differs depending on used compound and kind of solvent and 
other reaction conditions, usually it is 0.02 to 50 equivalents, preferably 0.2 to 2 equivalent with 
respect to 1 equivalent of carboxylic acid compound (i) or reactive derivative thereof 
Wherein, as reactive derivative, it is derivative usually used in a sphere of organic chemistry, for 
example active ester derivative, active amide derivative and the like are nominated. 
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Amount of used amide forming reagent differs depending on used compound, kind of solvent and 
other reaction conditions, usually it is 1 to 50 equivalents, preferably 1 to 5 equivalent with respect 
to 1 equivalent of carboxylic acid compound (1) or reactive derivative thereof 

Amount of used condensation assistant differs depending on used compound, kind of solvent and 
other reaction conditions, usually it is 1 to 50 equivalents, preferably 1-5 equivalent with respect to 1 
equivalent of carboxylic acid compound (1) or reactive derivative thereof 

Amount of used base differs depending on used compound, kind of solvent and other reaction 
conditions, usually it is 1 to 50 equivalents, preferably 3-5 equivalent. 

As the reaction solvent used in this step, for example insert organic solvent, and it is not restricted in 
particular so long as there is not hindrance of reaction. However, as embodiments for example 
methylene chloride, chloroform, 1.2-dichloroethane, trichloroethane, N,N-dimethylformamide, 
ethyl acetate ester, acetic acid methyl ester, acctonitrilc, benzene, xylene, toluene, 1 ,4-dioxanc, 
tetrahydrofuran, dimethoxyethane or a mixed solvent thereof is proposed, and in particular for 
example methylene chloride, chloroform, 1,2-dichloroethane, acetonitrile or N,N- 
dimethylformamide and the like is suitable from point of suitable reaction temperature security. 

The reaction temperature is -100 degrees to boiling point of solvent temperature, preferably 0 to 30 
degrees. 

The reaction time is 0.5 to 96 hours, preferably 3 to 24 hours . 

Base , amide formation reagent, condensation assistant used in this step 1 can be used singly or 
combiation of two or more. 

When compound (3) is containing protecting group, aforesaid protecting group can be suitably 
eliminated. Elimination of aforesaid auxiliary group can be carried out by a process in accordance 
with literature (Protective Groups In Organic Synthesis, written by T.W.Green, 2nd Edition, John 
Wiley&Sons Co, 1991 or the like), method in accordance with it or combining these and normal 
method. 
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Compound (3) obtained in this way can be subjected to next step by isolating and purifying by using 
well known separation and refinement means, for example concentration, vacuum concentration, 
crystallization, solvent extraction, reprecipitation, chromatography and the like or without being 
isolated and purified. 

(Step 2). 

This step is a process to produce compound (5) by reacting amide compound (3) obtained in aforesaid 
step 1 and compound (4). 

In this reaction, base may be added to reaction system in accordance with requirements. As used 
compound (4), phenol derivative or thiol derivative is preferred. As said phenol derivative or thiol 
derivative, for example phenol, thiophenol, thio imidazole, thio triazole and the like are nominated. 
Amount of used compound (4) differs depending on used compound, kind of solvent and other 
reaction conditions, usually it is 2-50 equivalents, preferably 2-5 equivalents with respect to amino 
derivative (3) 1 equivalent. As used base, for example tertiary aliphatic amine such as for example 
trimethylamine, triethylamine, N,N-diisopropyl ethylamine, N-methylmorpholine, N- 
methylpyrrolidine, N-methylpiperidine, N,N-dimethylaniline, l,8-diazabicyclo[5.4.0] undeca-7-en 
(DBU), l,5-azabicyclo[4.3.0] nona-5-en (DBN) or the like, for example aromatic amine such as for 
example pyridine, 4-dimethylaminopyridine, picoline, lutidine, quinoline or isoquinoline and the like, 
for example alkali metal such as for example metallic potassium, metallic sodium, metallic lithium 
and the like, for example alkali metal hydride such as for example sodium hydride, potassium hydride 
and the like, for example alkali metal alkylation such as for example butyllithium and the like, for 
example alkali metal alkoxide such as for example potassium>tert hutyrate, sodium ethylate or 
sodium methylate and the like, for example alkali metal hydroxide such as for example potassium 
hydroxide, sodium hydroxide and the like, for example alkali metal carbonate and the like such as for 
example potassium carbonate and the like are proposed, wherein for example tertiary aliphatic 
amine, alkali metal hydride or alkali metal carbonate is preferred, and in particular for example 
triethylamine, N,N-diisopropyl ethylamine, sodium hydride or potassium carbonate is suitable. 

Amount of used aforesaid base differs depending on used compound, kind of solvent and other 
reaction conditions, it is usual 0 to 50 equivalents, more preferably 2-10 equivalents with respect to 
amide compound (3) 1 equivalent. The said base is possible to be used one or two kinds or more in 
accordance with requirements. 
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As used insert organic solvent, it is not restricted in particular as far as not hindrance in reaction. 
However, as embodiments for example methylene chloride, chloroform, 1 ,2-dichloroethane, 
trichloromethane, N,N-dimethylformamide, N,N-dimethylacetamide, ethyl acetate ester, acetic acid 
methyl ester, acetonitrile, benzene, xylene, water, toluene, 1,4-dioxane, tetrahydrofuran or mixed 
solvent thereof and the like are nominated. 

Compound (5) obtained in this way can be isolated and purified by using well known separation and 
refinement means, for example concentration, vacuum concentration, ciystallization, solvent 
extraction, reprecipitation, chromatography and the like. 

(Step 3). This step is a process to produce compound (1-1) in accordance with this invention by 
reducing compound (5). As for reductive reaction which is used in this step, well-known process in a 
person skilled in the art is used. As the reductive reaction used in this step, as embodiments for 
example (1) catalytic reduction method using hydrogen, formic acid, ammonium formate, hydrazine 
hydrate and palladium, platinum, nickel catalyst, (2) reduction method using hydrochloric acid, 
ammonium chloride and iron, (3) reduction method using methanol and tin chloride, and the like is 
nominated. 

Amount of reducing agent used in the aforesaid reductive reaction differs depending on compound and 
kind of solvent, other reaction conditions to be used, however, it is usually 1-50 equivalents, 
. preferably 2 to 20 equivalents with respect to 1 equivalent of compound (5). 

The reaction solvent used is not restricted in particular so long as the reaction is not hindered. 
However, it is possible to use for example halogenated hydrocarbons such as for example 
dichloromethane, chloroform and the like, ethers such as for example diethyl ether, tert-butyl 
methyl ether, tetrahydrofiiran and the like, amides such as for example N,N-dimethylformamide, 
N,N-dimethylacetaraide, sulphoxides such as for example dimethylsulfoxide and the like, nitriles such 
as for example acetonitrile and the like, an alcohol such as for example methanol, ethanol, propanol 
and the like, aromatic hydrocarbon species such as for example benzene, toluene, xylene and the like, 
water or mixed solvent thereof 



©Rising Sun Communications Ltd. 



VVO03/080585 Al 

Caution : Post-Edited Machine Translation 



33 



The reaction temperature and the reaction time are not restricted in particular. However, the 
reaction is carried out for 1 to 20 hours approx and preferably 1 to 5 hours approx at reaction 
temperature of -10 to around 100 degrees and preferably 0 to around 50 degrees. 

The compound (l-l) obtained in this way in accordance with this invention can be subjected to next 
step without being isolated or after being purified by well known separation and refinement means, 
for example, using the like of concentration, vacuum concentration, crystallization, solvent 
extraction, reprecipitation, chromatography and the like. 

The compound of above-mentioned each step may contain protecting group on each substituent. It is 
possible that aforesaid protecting group is eliminated suitably in each step using well known method, 
a process in accordance with this or combined process of these and normal method . As for the 
embodiment of removal, suitable elimination reaction is possible according to compound, type of 
reaction and other reaction conditions. However, the case wherein each protecting group is 
eliminated individually, the case wherein each protecting group is simultaneously eliminated, and the 
like arc considered, and this can be suitably selected by a person skilled in the art. As aforesaid 
protecting group, for example, protecting group of hydroxy group, protecting group of amino group, 
protecting group of carboxyl group, protecting group of aldehyde, protecting group of keto group 
and the like are nominated. Moreover, the order of elimination of aforesaid protecting groups is not 
in particular limited. 

As protecting group of hydroxy group, for example lower alkyl silyl group such as for example tert- 
butyldiniethylsilyl group, tert-butyl diphenyl silyl group and the like, lower alkoxymethyl group such 
as for example methoxymethyl group, 2-methoxyethoxymethyl group and the like, aralkyi group 
such as for example benzyl group, p-methoxybenzyl group and the like, acyl group and the like such 
as for example for example formyl group, acetyl group and the like are proposed, and among these 
tert-butyldimethylsilyl group, acetyl group and the like are in particular preferred. 

As protecting group of amino group, for example aralkyi group such as for example benzyl group, p- 
nitrobcnzyl and the like, acyl group such as for example formyl group, acetyl group and the like, 
lower alkoxycarbonyl group such as for example ethoxycarbonyl group, tert butoxycarbonyl group 
and the like, aralkyloxy carbonyl group and the like such as for example benzyloxycarbonyl group, 
p-nitrobenzyl oxycarbonyl group and the hke are proposed, and among these nitrobenzyl, tert 
butoxycarbonyl group, benzyloxycarbonyl group and the like are in particular preferred. 
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As protecting group of carboxyl group, for example lower alkyl group such as for example methyl 
group, ethyl group, tert-butyl group and the like, aralkyl group and the like such as for example 
benzyl group, p-methoxybenzyl group and the like are nominated, and among these methyl group, 
ethyl group, tert-butyl group, benzyl group and the like are in particular preferred. 

As protecting group of kcto group, for example dimethyl kctal group, 1,3-dihydroxiranc group, 1,3- 
dioxolane group, 1,3-dithiane group, 1,3-dithiolane group and the like are proposed, and among these 
dimethyl ketal group, 1,3-dioxolane group and the like are more preferred. 

As protecting group of aldehyde group, for example, dimethylacetal group, 1,3-dihydroxirane group, 
1,8-dioxolane group, 1,3-dithiane group, 1,3-dithiolane group and the like are proposed, and among 
these dimethylacetal group, 1,3-dioxolane group and the like are more preferred. 

When the compound in accordance with this invention is produced, in order to proceed the reaction 
efficiently protecting group may be introduced to functional group. The introduction of these 
protecting groups can be suitably-selected by a person skilled in the art, and the elimination of 
protecting groups can be carried out by process such as for example aforesaid protective groups in 
organic synthesis, method in accordance with this or combining these processes and normal method. 
Moreover, the order of elimination of protecting groups can be suitably-selected by a person skilled 
in the art. 

Compound (I- 1) obtained in this way can be subjected to next step without being isolated and purified 
or isolated and purified by well known separation and refinement means, for example using the like 
of concentration, vacuum concentration, crystallization, reprecipitation, solvent extraction, 
chromatography and the like. 

Moreover, the compound in accordance with this invention (1-1) can be produced by the following 
step. 
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R^H 
(4) 



0 




Xz NO2 
(1) 



OH 



Xg4 




NO2 



OH 



(6) 




(5') 



reduction 




X2 NH2 
(M) 



(each symbol is the same as in the aforesaid definition) 

In the aforesaid step 4, step 5 and step 6, the reaction can be canied out with the amount of reagent, 
the reaction solvent, reaction temperature and other reaction conditions in the same way as in 
aforesaid step 2, step 1 and step 3. 

When a protecting group is necessary in R^, the protecting group is suitably-selected by a person 
skilled in the art, and it can be carried out by process such as for example aforesaid protective groups 
in organic synthesis, method in accordance with this or combining these processes and normal 
method. . 

Compounds (6), (5') obtained in this way can be subjected to next step without being isolated and 
purified or after isolation and separation by well known separation and refinement means, for 
example by using the like of concentration, vacuum concentration, crystallization, reprecipitation, 
solvent extraction and the like it. 

Compound in accordance with this invention (1-1) can be isolated and purified by using the like of 
well known separation and refinement means, for example concentration, vacuum concentration, 
crystallization, reprecipitation, solvent extraction and the like. 

In the aforesaid step 1 to 6, elimination of protecting groups differs depending on the type and 
stability of compound of aforesaid protecting group, it can be carried out in accordance with an item 
mentioned above (Protective Groups In Organic Synthesis, T.W.Green young, 2nd Edition, John 
Wiley & Sons, 1991 or the like) or by combining method in accordance with it and normal method. 
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It can be carried out by for example solvolysis using acid or base, chemical reduction or catalytic 
reductions using palladium carbon catalyst, Rancy nickel and the like. 

It is possible that the benzamide compound which is put for\\'ard by this invention is present as 
pharmacologically acceptable salt. Aforesaid salt is described in "Conditions for carrying out this 
invention" and formula (1). 

Using compound represented by formula (I-l), it can be produced in accordance with normal 
methods. In an embodiment, when compounds of the aforesaid (1), (1-1) contain basic group derived 
from for example amino group, pyridyl group within the aforesaid molecule, it can be converted into 
pharmacologically acceptable salt corresponding to it by treating aforesaid compound with acid. 

As aforesaid acid addition salt, the acid addition salt for example acid halide salt such as for example 
hydrochloride, hydrofluoric acid salt, hydrobromic acid salt, hydroiodic acid salt or the like, inorganic 
acid salt such as for example nitrate, perchlorate, sulfate, phosphate, carbonate or the like, lower 
alkyl sulfonate such as for example mcthancsulfonatc, trifluoromcthancsulfonatc, cthancsulfonic acid 
salt or the like, aryl sulfonate such as for example benzensuplhonate, p-toluenesulfonate or the like, 
organic acid salt such as for example fumarate, succinate, citrate, tartrate, oxalate, maleate or the 
like and organic acid of amino acid such as for example glutamic acid salt, aspartate or the like are 
nominated. Moreover, when the compound of this invention contains acidic group in aforesaid 
group, when for example carboxyl groups is contained, it is possible to convert into the 
pharmacologically acceptable salt corresponding to it by treating aforesaid compound with base. As 
aforesaid base addition salt, for example salts with alkali metal salt such as for example sodium, 
potassium and the like, alkaline earth metal salt such as for example calcium, magnesium and the 
like, ammonium salt, organic base such as for example guanidine, triethylamine, dicyclohexylamine 
and the like are nominated. The compound of this invention may exist as free compound or arbitrary 
hydrate of salts thereof or solventate furthermore. 

Next, the glucokinase activation action displayed by the compound represented by general formula 
(1) in accordance with this invention, accompanying hypoglycemic action and examination process 
thereof are shown. 
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Measurement of excellent glucokinase activation action displayed by the compound of this invention 
represented by general formula (1) can be carried out by process in accordance with literature (for 
example. Diabetes, vol. 45, pp.1 371 -1677, 1996 or the like) or method in accordance with it. 

Glucokinase activity is not directly measured by glucose-6 -phosphoric acid, however the level of 
activation of glucokinase is investigated by measuring the amount of Thio-NADH produced when 
glucosc-6-phosphoric acid dehydrogenase which is the reporter enzyme forming phospho 
gluconolactone from glucose-6-phosphoric acid. 

Recombinant human fiver OK used with this assay was expressed in B.coli as FLAG fusion protein and 
was purified with ANTIFLAG M2 AFFINITY GEL (Sigma). 

Tlie assay was performed at 30 degrees using flat bottom 96-well plate. 69 \x\ aliquate of Assay buffer 
(25mM Hepes Buffer: pH=7.2, 2 mM MgC12, 1 mM ATP, 0.5 mM TNAD, ImM dithlothreitol) was 
introduced, and DMSO solution of compound or DMSO as control 1 [il was added. Next, Enzyme 
mixture (FLAG-GK, 20 U/ml G6PDH) 20|xl cooled on ice was added, and thereafter, 25 mM glucose 
lOjiLl which is the substrate was added, and reaction was started (2.5 mM = the final glucose 
concentration). 

After the start of reaction, increase of absorbance at 405 nm was measured for ten minutes every 30 
seconds, and increment for the first five minutes was used, and evaluation of compound was carried 
out. The FLAG-GK was added so that the absorbance increment for five minutes comprised between 
0.05-0.1 in the presence of 1 % DMSO. 

As a number to denote GK activity of compound, AC200 was used. The definition of AC200 shows 
compound concentration necessary to increase the OD to 2 times thereof (200 %), when the OD 
value with DMSO control is 100 %. 

AC200 value was used as index of GK activated ability, and when, GK activated ability was measured, 
as a result, the compound groups shown in the following Production Example showed activity of 200 
% with lOp-M or less. 
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Next, the fact that the compound of this invention having the aforesaid GK activated action 
represented by general formula (1) shows excellent sugar depression action was demonstrated for 
example by the following test process. 

Compound of Production Bxample 33 included in this invention was selected in order to demonstrate 
that the compound contained in this invention showed actual hypoglycemic action, and 
hypoglycemic action was examined. Using mouse, after glucose loading, said compound was 
administered and the effect on the blood glucose level influence was examined. Examination process 
and the test results thereof are shown below. 

Examination Method 

Male ICR mice (8-1 1 weeks old, n = 5) bred under free feeding, water intake conditions were fasted 
from the examination previous night, and the tip of tail was slightly cut with scissors, and blood was 
collected. Thereafter, compound suspended in 0.5 % methyl cellulose solution in which glucose was 
dissolved was orally-administered. Moreover, as control group, 0.5 % methyl cellulose solution in 
which glucose was dissolved was orally-administcrcd to rat. Collection of blood was carried out every 
30 minutes after test drug medicine administration, and centrifugation of the obtained blood was 
carried out, and plasma was separated. Blood glucose level in plasma was determined using commercial 
measurement reagent (Determiner GL-E (Kyowa Medics)) by glucose oxidase method. Moreover, 
insulin concentration in plasma was determined using commercial measurement kit (Morinaga Life 
Science Laboratory) by enzyme immunoassay. Analysis of the obtained numerical value was carried 
out using Student T test, and statistical significant difference thereof was calculated. The results 
thereof are shown in the following Table 1 . 

Table 1. 
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In above-mentioned (Table 1), Cpd-A denotes the compound proposed in the following Production 
Example 33. 



Moreover, the hypoglycemic action of the compound in accordance with this invention can be 
carried out by process in literature (Proc. Natl. Acad. Scl. 1995.92.3096-3099), a process in 
accordance with this or combining these and the normal method in addition to the process described 
in aforesaid examination process. 

Compound of Production Bxample 1 to 117 all showed activity of 200 % at 10 [iM or less, 
usingAC200 value as index of GK activated ability of compound. Accordingly the compounds in 
accordance with this invention arc useful as drug for prevention and treatment of diabetes mcUitus. 

Because, as a result of above, benzamide derivative represented by the general formula (I) shows 
hypoglycemic action by activating glucokinase, it is usefiil as prophylactic and/or therapeutic drug of 
diabetes mellitus, or as prophylactic of complication of diabetes mellitus such as for example diabetic 
retinopathy, diabetic nephropathy, diabetic arteriosclerosis, diabetic ischemic cardiac disease or the 
like. Moreover, because the compound represented by general formula (1) in accordance with this 
invention has glucokinase activation action, it is useful for non-insulin dependent diabetes mellitus in 
addition to insulin dependent diabetes mellitus. 
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It is possible that novel amino benzamide derivative represented by formula (1) is administered orally 
or aorally. When the compound in accordance with this invention is clinically applied, , it is 
pharmaceutically formulated into various forms in accordance with administrative form thereof, with 
addition of pharmacologically acceptable additives, and it can be administered. 

As additives in such cases, various additive which is usually used in pharmaceutical preparation sphere, 
can be used and for example gelatin, lactose, refined sugar, titanium oxide, starch, crystalline 
cellulose, hydroxypropyl methyl cellulose, carboxymethylcellulose, maize starch, micro crystalline 
wax, white petrolatum, magnesium metasilicate aluminate, anhydrous calcium phosphate, citric acid, 
citric acid three sodium, hydroxypropylcellulose, sorbitol, sucrose fatty acid ester, polysorbate, 
sucrose fatty acid ester, polyoxy ethylene hardened castor oil, polyvinylpyrrolidone, magnesium 
stearate, light anhydrous silicic acid, talc, vegetable oil, benzyl alcohol, gum arabic, propylene glycol, 
polyalkylene glycol, cyclodextrin or hydroxypropyl dextrin and the like are nominated. 

As pharmaceutically formulated formulation with a mixture with these additives , for example solid 
agent such as tablet, encapsulated formulation, granule, powder, suppository and the like or liquid 
formulation such as for example syrup, injection or elixir agent and the like are proposed, and these 
can be prepared according to ordinary process in a sphere of formulation. Moreover, in liquid 
formulation, it may be a form to dissolve or suspended in water or other suitable vehicle at the time 
of use. Moreover, in case of injection in particular, it may be dissolved or suspended in physiological 
saline or glucose liquid in accordance with requirements, and further buffer agent and preservative 
may be added. 

It is possible that these formulations contain the compound in accordance with this invention in 
proportion of total agent of 1.0-100 wt.% and preferably 1.0 to 60 wt.%. 

When the compound in accordance with this invention is used for example in clinical field, the dose 
and administration frequency thereof are different depending on the distinction of sex, age, body 
weight of the patient, the level of symptom or the type and range of target treatment effect, 
however, in the case of oral-administration, generally it is O.l to ICQ mg/Kg once or divided into 
several times per adult per day, and in case of aoral administration, it is preferred to be administered 
0.00 1 to 10 mg/'kg once to several times 1. 

Ideal form for Carrying Out the Invention 
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Hereinafter, this invention is described in concrete terms using Preparation Example and Production 
Example furthermore. But it should be understood however, that this invention is in no way 
restricted by these Examples. 

Preparation li^xample 1 

10 pts. of compound of Production Example 1, heavy magnesium oxide 15 pts. and milk sugar 75 
pts. were uniformly mixed and made into powdered drug of 350 |Lim or less powder or subtle granular. 
This powder was introduced into capsule container, and encapsulated formulation was made. 

Preparation t^xample 2 

45 pts. of compound of Production Example 1, starch 15 pts, milk sugar 16 pts, crystalline cellulose 
21 pts, polyvinyl alcohol 3 pts. and distilled water 30 pts. were uniformly mixed, and thereafter, it 
was pulverised and granulated and was dried, and thereafter, sieve separated, and granule of size of a 
diameter of 1410 to 177 ^m was made. 

Preparation Example 3 

Granule was produced by process same as in Preparation Example 2, and thereafter, calcium stearate 
3 pts. with respect to this granule 96 pts. was added, and it was compression-molded, and tablet of a 
diameter of 10 mm was produced. 

Preparation Example 4 

Crystalline cellulose 10 pts. and calcium stearate 3 pts. with respect to granule 90 pts. obtained by 
process of Preparation Example 2 were added, and compression-molding was carried out and made 
tablet of a diameter of 8 mm, thereafter, syrup gelatin, precipitated calcium carbonate mixed 
suspension were added to this, and sugar-coated tablet was produced. 

Hereinafter, this invention will be described in concrete terms by Preparation Example, Production 
Example, Reference Example furthermore. However, in this invention, there are not any restrictions 
in any way by these. 

In thin layer chromatograph of Example, Silicagel 60F245 (Merck) was used as plate and UV 
detector was used as detection method. As silica gel for column, WakogelTM C-300 (Wako 
JyuTiyaku) was used and as silica gel for reverse phase column, LC-SORBTM SP-B-ODS(Chemco) or 
YMC-GELTM ODS-AQ120-S50 (Yamamura Chemical Institute) were used. 
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Meanings of abbreviation in the following Examples arc shown below. 

i-Bu= isobutyl group 

n-Bu=n -butyl group 

t-Bu-t-butyl group 

Mc= methyl group 

Et= ethyl group 

Ph= phenyl group 

i-Pr= isopropyl group 

n-Pr=n-propyl group 

CDC13 = deuterated chloroform 

CD30D= deuterated methanol 

DMS0-d6 = heavy dimethyl sulphoxide 

Meanings of abbreviation in nuclear magnetic resonance spectrum are shown as follows, 

s= singlet 

d= doublet 

dd= double doublet 

t= triplet 

m= multiple: 

br= broad 

q= quartet 

J = coupling constant 
Hz= Hertz 

Production Example 1 



Preparation of 2-amino-4-fluorO'5-(l -methyl- 1 H-imidazol-2-yl-sulphanylVN4hia2ol-2-yl> 
bcnzamide 
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To methylene chloride solution (20 ml) of 4,5-difluoro-2-nitrobenzoic acid 1.00 g (4.92 mmol), two 
drops of N,N-dimcthyl formamidc and oxalyl chloride 0.51 ml (5.91 mmol) were added dropwisc 
under ice cooling, and on completion of the dropwise addition, the reaction liquor was stirred at room 
temperature for one hour. The reaction liquor was concentrated under vacuum, and acid chloride was 
obtained as a colourless oily substance. 

Pyridine 0.91 ml (9.84 mmol) was added to methylene chloride solution (10 ml) of 2-aminothiazolc 
493 mg (4.92 mmol), and thereafter, methylene chloride solution of previously obtained acid 
chloride (5 ml) was added dropwise under ice cooling, and on completion of the dropwise addition, the 
reaction liquor was stirred at room temperature overnight. IN-hydrochloric acid aqueous solution was 
added to the reaction liquor and was extracted with chloroform, and the organic layer was washed 
with water, saturated aqueous sodium bicarbonate solution and saturated aqueous sodium chloride 
solution, and was dried and concentrated under reduced pressure. The obtained residue was 
recrystallised from chloroform, and amide body 923 mg (66 % = yield) was obtained as straw- 
coloured solid. 

Triethylamine 1.35 ml (9.68 mmol) and l-methyl-2-mercapto thio imidazole 443 mg (3.87 mmol) 
were added to acetonitrile solution 10.0 ml of the obtained amide body 920 mg (3.23 mmol), and the 
reaction liquor was heated under reflux overnight. The reaction liquor was concentrated under 
vacuum, and the obtained residue was recrystallised from methanol, and nitro body 552 mg (45 % = 
yield) was obtained as yellow solid. 

Iron powder 2.4 g was added to mixed liquid of isopropanol (20 ml) of the obtained nitro body 480 
mg (1 .27 mmol) and saturated ammonium chloride aqueous solution (2 ml) and it was heated under 
reflux for 30 minutes. The reaction liquor was filtered with celite, and thereafter concentrated under 
reduced pressure and the obtained residue was purified using silica gel column chromatography 
(chloroform : methanol = 8 : I) and the title compound 270 mg (55 % = yield) were obtained as 
white crystals. 

1H-NMR(CD30D) delta =3.79 (3H, s), 6.51 (IH, d, J = 11.4 Hz), 6.62 (IH, d, J = 1.0 Hz), 7.00 (IH, 
d, J = 1.3 Hz), 7.17 (IH, d, J = 1.3 Hz), 8.04 (IH, d, J = 8.0 Hz). 
ESI-MS(m/e)=350 (M+H)+. 
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Using process same as in the aforesaid Production Example 1, compounds of Production Example 2 
to Production Example 82 were obtained. 

Below, among these compounds, analysis data of representative compounds are shown. 
Production Example 2 



Preparation of 2-amino-4-fluoro-5-(l -methyl- lH-imidazol-2-vl-sulpbanvn-N-(4-methvl-thiazol-2- 
yl) benzamide 

1H-NMR(CD30D) delta =2.33 (3H, d, J = 1.0 Hz), 3.79 (3H, s), 6.51 (IH, d, J = 1 1.4 Hz), 6.62 (IH, 
d, J = 1.0 Hz), 7.00 (IH, d, J = 1.3 Hz), 7.17 (IH, d, J = 1.3 Hz), 8.04 (IH, d, J = 8.0 Hz). 
FAB-MS(ni/e)-364 (M+H)+. 

Production Example 3 



Preparation of 2-amino-5-methyl->sulphanyl-N-thiazol-2-yl-henzamide 

U-I-NMR(CDCl3) 5 : 2.39 (3H, s), 6.72 (IH, d, J = 8.5 Hz), 6.97 (IH, d, J = 3.6 Hz), 7.30-7.37 (2H, 
m), 7.65 (IH, d, J = 3.0 Hz). 
FAB-MS(m/e)=266 (M+H)+. 

Production Example 4 



Preparation of 2-amino-5-(2-hydroxy-ethane sulphanyl)-N-(4-methyl-thiazol-2-yl) benzamide 

1H-NMR(CD30D) delta =2.30 (3H, d, J = 1.1 Hz), 2.91 (2H, t, J = 6.9 Hz), 3.63 (2H, t, J = 6.9 Hz), 
6.64 (IH, d, J = 1.1 Hz), 6.76 (IH, d, J = 8.6 Hz), 7.37 (IH, dd, J = 2.1, 8.6 Hz), 7.84 (IH, d, J = 2.1 
Hz). 
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FAB-MS{m/e)=310 (M+H)+. 



Production Example 5 




Preparation of 2-amino-5-(4-aminO"5-cthoxycarbonyl-pyriniidine-2-yl-sulphanyl)-N-(4-mcthyl- 
thiazol-Z-yl) benzaniide 

1H-NMR(CD30D) delta -1.34 (3H, t, J = 7.2 Hz), 2.31 (3H, d, J = 1.0 Hz), 4.32 (2H, q, J = 7.2 Hz), 
6.63 (IH, s), 6.85 (IH, d, J = 8.7 Hz), 738 (IH, dd, J = 2.2, 8.7 Hz), 7.94 (IH, d, J = 2.2 Hz), 8.55 
(IH, s). 

FAB-MS(m/e)=43J (M+H)+, 
Production Example 6 



Preparation of 2-amino-5'f thiazoI-2-yl-sulphanyl)-N-(4-inethyl-thia2ol-2-yl) benzamide 
1H-NIVIR(CD30D) delta =2.31 (IH, d, J = 1.0 Hz), 6.63 (IH, s), 6.88 (IH, d, J = 8.7 Hz), 7.38 (IH, 
d, J = 3.0 Hz), 7.48 (IH, dd, J = 2.1, 8.7 Hz), 7.62 (IH, d, J = 3.0 Hz), 8.13 (IH, d, J = 2.1 Hz). 
FAB-MS(m/e)=349 (M+H)+. 

Production Example 7 



Preparation of 2-amino-5-(l -methyl- HI-imidazol-2-yl-sulphanyl)-N-(4-hydroxy methyl-thiazol-2- 
yl) benzamide 

^H-NMR (DIVlS0-d6) 5 : 3.64 (3H, s), 4.49 (2H, d, J = 6.0 Hz), 5.24 (IH, t, .1 = 6.0 Hz), 6,74 (1 H, d, 
J = 8.8 Hz), 6.93 (IH, s), 6.94 (IH, s), 7.16 (IH, dd, J = 1.6, 8,8 Hz), 7.29 (IH, s), 7.99 (IH, d, J = 
1.6 Hz). 

FAB-MS(m/e)=362 (M+H)+. 
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Production Example 8 




.OH 



Preparation of 2-aniino-5-(lH-imida2ol-2-yl-sulphanyl)-N-(4-hydroxy methyl-thia2ol-2-yO 
benzamide 

Ir-NMR (DMS0-d6) 5 : 4.48 (2H, s), 5.22 (IH, br), 6.74 (IH, d, J = 8.8 Hz), 6.92 (2H, s), 7.17 
(IH, s), 7.23 (IH, d, J = 8.8 Hz), 8.05 (IH, s). 
FAB-MS(ni/e)=348 (1VH-H)+. 

Production Example 9 



Preparation of 2-amino-5-(l -methyl- lH'imidazDl-2-vl-sulphonyl)-N-(4-hydroxv methyl-thia2ol-2- 

yl) benzamide 

^H-NMR (DMS0-d6) 5 : 3.88 (3H, s), 4.46 (2H, s), 5.25 (IH, br), 6.87 (IH, d, J - 8.4 Hz), 6.90 
(IH, s), 7.02 (IH, s), 7.40 (IH, s), 7.52 (IH, s), 7.62 (IH, d, J = 8.4 Hz). 
FAB-MS(m/e)=394 (M+H)-*-. 

Production Example 10 



Preparation of 2-amino-5-(4-ethoxycarbonyl-lH-imidazol-2-yl-sulphanyl)-N-(4-hvdroxy mcthyl- 

thia2ol-2-yl) benzamide 

^H-NMR(CD30D) delta =1.33 (3H, t, J = 7.1 Hz), 4.29 (2H, q, J = 7.1 Hz), 4.60 (2H, d, J = 0.9 Hz), 
6.79 (IH, d, J = 8.7 Hz), 6.93 (IH, d, J = 0.9 Hz), 7.39 (IH, dd, J = 2.1, 8.7 Hz), 7.68-7.69 (IH, m). 
8,00 (HI, d,J = 2.1 Hz). 
FAB-MS(m/e)=420 (]V!+H)+. 
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Production Example 11 




OH 



Preparation of 2-amino-5-( 1 -methyl- 1 H-imida2Ql-2-yl-sulphinyl)-N-(4-hydroxy methyl -thiazo 1-2- 
yl) benzamide 

lH-NMR(DMS0-d6) delta =3.70 (3H, s), 4.46 (2H, s), 5.21 (IH, br), 6.88 (IH, s), 6.89 (IH, d, J = 
8.8 Hz), 7.03 (IH, s), 7.35 (IH, s), 7.38 (IH, d, J = 8.8 Hz), 8.14 (IH, s). 
FAB-MS(m/e)=378 (M+H)+. 

Production £xample 12 



Preparation of 2-amino-5-methyl sulphanyl-N-thiazolo [5,4-bJ pyri din e-2-yi- benzamide 
lH-NMR(CDCl3) 5 : 2.39 (3H, s), 5.84 (2H, br), 6.74 (IH, d, J = 8.4 Hz), 7,34 (IH, d, J = 4.8 Hz), 
7.38 (IH, dd, J = 2.0, 8.4 Hz), 7.61 (IH, d, J = 2.0 Hz), 7.89 (IH, dd, J = 1.2, 8.4 Hz), 8.81 (IH, dd, J 
= 1.2, 4.8 Hz). 
FAB-MS(ni/e)=317 (M+H)+. 

Production Example 13 



Preparation of 2-amino-5-(l-hydroxvethyl-in-imidazol-2-vl-sulphanvl)-N-(4-hvdroxy methyl- 
thiazol-2-yl) benzamide 

lH-NMR(CD30D) 6 =3.73 (2H, t, J = 4.8 Hz), 4.27 (2H, t, J=4.8 Hz), 4.61 (2H, S), 6.74 (IH, d, J = 
8.8 Hz), 6.93 (IH, s), 7.04 (IH, s), 7.27-7.30 (2H, m), 7.89 (IH, s). 
FAB-MS(m/c)=392 (M+H)+. 




N: 
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Production Example 14 




,0H 



Preparation of 2-amino-5-( pvrimidinc-2-vl-sulphanvl)-N-(4-hydroxv mcthvl-thiazol-2-yl) 
benzamide 

lH-NMR(CDCl3) 5 : 4.44 (2H, d, J = 5.2 Hz), 5.18 (IH, t, J = 5.2 Hz), 6.81 (IH, d, J = 8.4 Hz), 6.87 
(IH, s), 7.04 (2H, br), 7.16 (IH, d, J = 8.8 Hz), 7.32 (IH, d, J = 8.8 Hz), 8.13 (IH, s), 8.84 (2H, d, J 
- 8.4 Hz). 

FAB-MS(m/e)=360 (M+H)+. 
Production Example 15 



Preparation of 2-amino-5-(l-methanesulphonyl-lH-imidazol-2-yl-sulphanyl)-N-(4-ethoxycaibonyl- 
thiazol-2-yI) benzamiJe 

lH-NMR(CDCl3) 5 : 1.31 (3H, t, J = 7.2 Hz), 3.41 (3H, s), 4.30 (2H, q, J = 7.2 Hz), 6.69 (IH, d, J = 
8.4 Hz), 6.88 (IH, d, J = 2.0 Hz), 7.32 (IH, d, J = 2.06 Hz), 7.40 (IH, dd, J = 2.0Hz, 8.4 Hz), 7.74 
(IH, s), 7.95 (IH, d, J = 2.0 Hz). 
FAB-MS(ni/e)=468 (M+H)+. 

Production Example 16 



Preparation of 2-amino-5-(lH-imidazol-2'yl"Sulphanyl)-N'(4-hydroxy methyl-5-chloro-thiazol-2- 
yl) benzamide 

1H-NMR(CD30D) delta =4.56 (2H, s), 6.76 (IH, d, J = 8.8 Hz), 7.05 (2H, s), 7.34 (IH, dd, J = 
2.0Hz, 8.8 Hz), 7.95 (IH, d, J = 2.0 Hz). 
FAB-MS(ni/e)=382 (M+H)+. 
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Production £xample 17 



o 



f'^^ OH 




CI 

Preparation of 2"amino-5-(4,5-dichloro-lII-imidazol-2-yl-sulphanylVN-(4-hydroxy methyl-thiazol- 
2-yl) benzamide 

1h-NMR(CD30D) delta =4.60 (2H, s), 6.79 (IH, d, J = 2.0 Hz), 6.93 (IH, s), 7.37 (IH, dd, J = 
2.0Hz, 8.8 Hz), 7.95 (IH, d, J = 2.0 Hz). 
FAB-MS(ni/e)=416 (M+H)+. 

Production Example 18 



Preparation of 2-amino-5-cyclopentyl sulphanyl-N-(4-cthoxycarbonyl4hiazol'2'-yl) benzamide 
lH-NMR(CDCl3) 6 : 1.35 (3H, t, J = 6.0 Hz), 1.49-1.92 (8H, m), 3.29-3.33 (IH, m\ 4.34 (2H, q, J 
- 6.0 Hz), 5.89 (2H, s), 6.66 (IH, d, J - 8.8 Hz), 7.38 (IH, dd, J - 2.0, 8.8 Hz), 7.58 (IH, d, J - 2.0 
Hz), 7,87(1 H, s). 
FAB-MS(m!e)=392 (M+H)+. 

Production Example 19 



Preparation of 2-amino-5-(l -methyl- lH'tetrazol-5-yl-suiphanyl)-N-(4-hydroxy methyI-thiazol-2- 
yl) benzamide 

1h-NMR(CD30D) delta =4.03 (3H, s), 4.60 (2H, s), 6.82 (IH, d, J = 8.8 Hz), 6.88 (IH, s), 7.43 
(IH, dd, J = 2.4Hz, 8.8 Hz), 8.01 (IH, d, J = 2.4 Hz). 
FAB-MS(m/e)-364 (M-i-H)+. 

Production Example 20 
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Preparation of 2-amino-5-(2II-[l,2,41 triazol-5-yl-sulphanyl)-N-(4-hydroxy niethyl-thiazol-2-yl) 
bcnzamide 

1h-NMR(CD30D) delta -4.60 (2H, s), 6.81 (IH, d, J - 8.8 Hz), 6.93 (IH, s), 7.42 (IH, dd, J = 
2.0Hz, 8.8 Hz), 7.90 (IH, s), 8.01 (IH, d, J = 2,0 Hz), 8.27(1H, brs). 
FAB-MS(m/e)=349 (M+H)+. 



Production Example 21 




Preparation of 2-amino-5-( pyridinc-4-yl-sulphanvl)-N-(4-hydroxv mcthvl-thiazol-2-vl) bcnzamide 
ln-NMR(CD30D) delta =4.57 (HI, s), 6.91-6.94 (211, m), 7.04 (2n, d, J = 4.8 Hz), 7.40 (III, d, J = 
8.8 Hz), 7.99(1 H, s), 8.23 (2H, d, J = 4.8 Hz). 
FAB-MS{ni/e)=359 (M+H)+. 

Production Example 22 




Preparation of 2-amino-5-(4-chloro-lH-imidazol-2-yl-sulphanyl)-N-(4-hydroxy mcthyi-thiazol-2- 
yl) bcnzamide 

1H-NMR(CD30D) delta =4.60 (2H, s), 6.78 (IH, d, J = 8.4 Hz), 6.93 (IH, s), 7.05 (IH, s), 7.37 
(IH, d, J = 8.4 Hz), 7.97 (IH, s). 
FAB-MS(m/e)-382 (M+H)+. 

Production Example 23 




Preparation of 2-amiTio-5-( 1 H-imidazol-2-yl-sulphanyl)-N-(4-acctyl-thiazol-2-yl) henzamide 
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IH-NMR (DMSO-d6) 8 : 2.52 (3H, s), 6.74 (IH, d, J = 8.8 Hz), 6.90 (IH, s), 7.16 (IH, s), 7.24 (IH, 
d, J =8.8 Hz), 8.13 (2H,s) 
FAB-MS{m/e)=360 (M+n)+. 

Production ICxample 24 



Preparation of 2-amino-5-cyclohcxyl sulphanyl-N-(4-hydroxy methyl-'thiazol-2-yl) benzamidc 
^H-NMR (DMSO-d6)5 : 1.10-1.30 (6H, brs), 1.60-1.75 (2H, brs), 1.80-1.90 (2H, brs), 2.90-3.00 
(IH, brs), 4.47 (2H, s), 5.20-5.22 (IH, brs), 6.71 (IH, dd, J = 2.8Hz, 8.8 Hz), 6.91 (IH, s), 7.24 (IH, 
d, .) = 8.8 Hz), 7.93 (IH, s). 
FAB-MS(m/e)=364 (M+H)+. 

Production Example 25 



Preparation of 2-aniino-5-( pyridine-2-yl-sulphanyl)-N-(4-hydroxy mcthyl-thiazol-2-yl) bcnzamide 
iH-NMR(CD30D) delta =4.57 (2H, s), 6.80-6.92 (3H, m), 7.08 (IH, dt, J = 5.0, 7.6 Hz), 7.42 (IH, 
dd, J = 1.6, 8.0 Hz), 7.59 (IH, dt, J = 2.0, 7.6 Hz), 8.01 (IH, d, J = 1.6 Hz), 8.31 (IH, d, J = 5.0 Hz). 
FAB-MS(m/e)=359 (M+H)+. 

Production Example 26 



Preparation of 2-amino-5-(lH-imidazol-2-yl-sulphanyl)-N-(4-[l -hydroxy- l-methy 1-ethyll-thiazol- 
2-yl) benzamide 

1h-NMR(CD30D) delta =1.56 (6H, s), 6.74 (IH, d, J = 8.8 Hz), 6.87 (IH, s), 7.05 (2H, s), 7.33 
(IH, d, J=8.8 Hz), 7.97 (IH, s). 
FAB-MS(ni/e)=376 (IVI+H)+. 

Production Example 27 
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Preparation of 2-amino-5-(5-methvl-[l,3,41 thiadiazol-2-vl-sulphanvl)-N-(4-hvdroxv methyl- 
thia2oI-2-yl) bcnzamidc 

Ill-NMR(CDC13) 8 : 2.66 (311, s), 4.63 (III, s), 6.86 (III, d, J=8.4 IIz), 6.88 (III, s), 7.51 (III, dd, J 
= 2.0 Hz, 8.4 Hz), 8.09 (IH, d, J 2.0 Hz). 
FAB-MS(Tn/e)=380 (M+H)+. 

Production Example 28 




Preparation of 2-amino-5-(5-methvl-lH-ri,2,41 triazol-3"VUsulphanvI)-N-(4-hydroxy methyl- 
thiazol-2-yl) bcnzamidc 

Ill-NMR(CD30D) delta -2.36 (311, s), 4.60 (211, s), 6.79 (III, d, J = 8.8 IIz), 6.93 (III, s), 7.40 
(IH, dd, J = 1.6Hz, 8.8 Hz), 7.98 (IH, d, J = 1.6 Hz). 
FAB-MS(ni/e)=363 (M+H)+. 

Production Example 29 




Preparation of 2-amino-5-(lH-imidazol-2-yl-sulphanyl)-N-r4-(l-hydroxy-ethyl)-thiazol-2»yl1 
bcnzamidc 

1h-NMR(CD30D) delta =1.50 (3H, d, J = 6.8 Hz), 4.85 (IH, q, J = 6.8 Hz), 6.76 (IH, d, J = 8.8 Hz), 
6.89 (IH, s), 7.05 (IH, s), 7.34 (IH, dd, J - 1.5, 8.8 Hz), 7.96 (IH, d, J - 1.5 Hz). 
FAB-MS(ni/c)=362 (M+H)+. 

Production Example 30 
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Caution : Post-Edited Machine Translation 

Preparation of 2-amino-5--(lH-imidazol-5-yl-sulphanyl)-N-f4-( l-hydroxy-ethyl)-thiazol-2-yl1 
bcnzamidc 

Ill-NMR(CD30D) delta =1.50 (311, d, J = 6.8 IIz), 4.85 (III, q, J = 6.8 IIz), 6,76 (III, d, J = 8.8 Ilz), 
6.89 (IH, s), 7.05 (IH, s), 7.34 (IH, dd, J = 1.5, 8.8 Hz), 7.96 (IH, d, J = 1.5 Hz). 
FAB-MS(m/e)=362 (IVI+H)+. 

Production Example 31 



Preparation of 2-aniino-5-(l -methyl- lH-iniidazol-5-yl-sulpbanyl)-N-(4-trifluoromethyl-thiazol-2- 
yl) benzamide 

1h-NMR(CD30D) delta =3.75 (3H, s), 6.75 (IH, d, J = 8.8 Hz), 7.02 (IH, s), 7.19 (IH, s), 7.29 
(IH, dd, .1 = 1.2, 8.8 Hz), 7.64 (IH, s), 7.95 (IH, d, J = 1.2 Hz). 
FAB-MS(m!e)-400 (M+H)+. 

Production Example 32 



Preparation of 2-amino-5-(l-methvl-ethyl)-sulphanyl-N-(4-hydroxy methyl-thiazol-2-yl) 
bcnzamidc 

ln-NMR(CD30D) delta =1.21 (6n, d, J = 6.8 Hz), 3.14-3.18 (HI, m), 4.59 (2n, s), 6.76 (HI, d, J = 
8.4 Hz), 6.93 (IH, s), 7.34 (IH, dd, J = 2.4, 8.4 Hz), 7.83 (IH, d, J = 2.4 Hz). 
FAB-MS{m/e)=324 (M+H)+. 

Production Example 33 



Preparation of 2-amino-5-(4-methyl-4H-r 1,2,41 triazoL-3-yi-suiphanyO-N-(4-methyi-thiazoN2-yl) 
benzamide 
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1H-NMR{CD30D) delta =2,32 (3H, d, J= 1.0 Hz), 3.71 {3H, s), 6.62 (IH, d, J = 1.0 Hz), 6.78 (IH, 
d, J = 8.7 Hz), 7.36 (IH, dd, J = 2.2, 8.7 Hz), 8.00 (IH, d, J = 2.2 Hz), 8.50 (IH, s). 
FAB-MS(m/e)=347 (M+n)+. 

Production b^xample 34 



Preparation of 2'amino-5-(4H-ri,2,41 triazol''3-yl'Sulphanyl)-N-(4-methy]-thiazol-2-yl) benzamide 
1H-NM[R(CD30D) delta =2.28 (3H, d, J = 1.0 Hz), 6,59 (IH, d, J = 1.0 Hz), 6.75 (IH, d, J = 8.6 Hz), 
7.36 (IH, dd, J = 2.2, 8.6 Hz), 7.97 (IH, d, J = 2.2 Hz), 8.22 (IH, s). 
FAB-MS(m/c)=333 (M+H)+. 

Production Example 35 



Preparation of 2 •'amino-5-(5-methvl-lH"[ 1,2,41 triazol-3-yl-sulphanyn-N-r4-(l-hydroxy-ethyl)- 
thiazol-2-yll benzamide 

1H-NMR(CD30D) delta =1.50 (3H, d, J = 6.6 Hz), 2.37 (3H, s), 4.84 (IH, q, J = 6.6 Hz), 6.79 (IH, 
d, J = 8.4 Hz), 6.89 (IH, s), 7,40 (IH, dd, J = 2.0 Hz, 8.4 Hz), 7.99 (IH, d, J = 2.0 Hz). 
FAB-MS(m/c)=377 (M+H)+. 

Production Example 36 



Preparation of 2~amino-5-(2-hydroxyniethyl-l -methyl-lH-imidazoU3-vl-sulphanyn-N-(4 

hydroxymethyl-thiazol~2-yl) benzamide 

^H-NMR(CD30D) delta =3.75 (3H, s), 4.55 (2H, s), 4.60 (2H, d, J = 0.8 Hz), 6.74 (IH, d, J = 8.7 
Hz), 6.92 (IH, s), 6.99 (IH, s), 7.27 (IH, dd, J = 2.1, 8,7 Hz), 7.90 (IH, d, J = 0.8 Hz). 
FAB-MS(m/e)=392 (M+n)+. 





HO- 
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Production Example 37 




Preparation of 2-aminQ-5-(5-Tnethvlamino-rU3.4T thiadiazol-2-yI-sulphanyI)'N-(4-hy(]roxv methyl- 
thiazol-2-yl) bcnzamidc 

hl-NlVIR(CD30D) delta =2.90 (311, s), 4.59 (211, s), 6.84 (HI, d, J = 8.8 IIz), 6.93 (III, s), 7.46 
(IH, dd, J = 2.0, 8.8 Hz), 8.05 (IH, d, J = 2.0 Hz). 
FAB-MS(nVe)=395 (M+H)+. 

Production Example 38 




Preparation of 2-amino-5-(5-dinicthylamino-ri,3,41 thiadiazol-2-yl-sulphanyl)-N-(4'hydroxy 
methyUthiazol-2-yl) bcnzamide 

1H-NMR(CD30D) delta =3.05 (6H, s), 4,59 (2H, s), 6.84 (IH, d, J = 8.8 Hz), 6.93 (IH, s), 7.46 
(IH, dd, J = 2.0, 8.8 Hz), 8.05 (IH, d, J = 2.0 Hz). 
FAB-MS(m/e)~409 (M-fH)+. 

Production Example 39 




Preparation of 2-amino-5-(4,5-dimethyMH-ri,2,41 triazol-3-yl-sulphanyl)-N-(4-hydroxy methyl- 
thiazol-2-yl) benzamidc 

1h-NMR(CD30D) delta =2.42 (3H, s), 3.62 (3H, s), 4.60 (2H, s), 6.78 (IH, d, J = 8,8 Hz), 6.93 
(IH, s), 7.37 (IH, dd, J - 2.1, 8.8 Hz), 7.97 (IH, d, J - 2.1 Hz). 
FAB-MS(m/c)=377 (M+H)+. 

Production Example 40 
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Preparation of 2-aniino-5- (4-methyl-lH-iTnida2ol-2-yl-sulphanyl)-N-(4-hydroxy Tnethyl-thittzol-2- 
yl) bcnzamidc 

Ill-NMR(CD30D) delta =2.00 (311, s), 4.60 (211, s), 6.74 (111, s), 6.75 (III, d, J = 8.4 IIz), 6.93 
(IH, s), 7.32 (IH, dd, J = 2.0 Hz, 8.4 Hz), 7.93 (IH, d, J = 2.0 Hz). 
FAB-MS(m/e)=362 (M+H)+. 

Production Example 41 




Preparation of 2-amino-5-(5-methyl-4H-ri ,2,4] triazoI-3-yl-sulphanyl)-N-(5-inethyl'thiazol-2>yl) 
benzaniidc 

1h.NMR(CD30D) delta ^2.35 (3H, s), 2.38 (3H, d, J - l.l Hz), 6.77 (IH, d, J - 8.6 Hz), 7.09 (IH, 
d, J = 1.1 Hz), 7.38 (IH, dd, J = 2,0, 8.6 Hz), 7.97 (IH, d, J = 2.0 Hz). 
FAB-MS(m/e)=347 (M-fn)+. 

Production Example 42 




Preparation of 2-amino-5-(4"methyl-4H-r 1,2,41 triazol-3-yl-sulphanyl)-N-(5-ethoxycarbonyi- 
pyridine'2-yr) henzamide 

lH-NMR(CD30D) delta =3.72 (3H, s), 3.92 (3H, s), 6.79 (IH, d, J = 8.7 Hz), 7.38 (IH, dd, J = 2.1, 
8.7 Hz), 7.96 (IH, d, J = 2.1 Hz), 8.30-8.32 (2H, m), 8.51 (IH, s), 8.91-8.93 (IH, s). 
FAB-MS(in/e)=385 (M+H)+. 

Production Example 43 




Preparation of 2-amino-5-(4-methyl-4H-f 1 ,2,41 tnazol-3-yl-sulphanyl)-N-(4,5-dinnethyi-thiazol-2- 
yl) benzamide 

1H-NMR(CD30D) delta =2.17 (3H, s), 2.22 (3H, s), 3.58 (3H, s), 6.75 (IH, d, J=8.6 Hz), 7.26 (IH, 
dd, J = 2.2, 8.6 Hz), 8.09 (IH, d, J = 2.2 Hz) 8.57 (IH, s). 
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FAB-MS(m/e)=361 (M+H)+. 



Production Example 44 



Preparation of 2-amino-5'(5-mcthyl-4H'r 1,2,41 triazol-3-vl-sulphanyO-N-r4-(l -methyl- IH- 
iniidazol-2-yl'Sulphanyl niethyl)-thiazol-2-yI1 benzaniide 

1H-NMR(CD30D) delta =2.38 (3H, s), 3.47 (3H, s), 4.10 (2H, s), 6.54 (IH, s), 6.78 (IH, d, J = 8.8 
Hz), 7.04 (IH, d, J = 1.2 Hz), 7,13 (IH, d, J = 1.2 Hz), 7.40 (IH, dd, J = 2.0Hz, 8.8 PIz), 7.98 (IH, d, 
J = 2.0 Hz). 

FAB-MS(ni/e)=459 (M+H)+. 
Production Example 45 



Preparation of 2-amino-4-fluoro-5-(4-methyI-4H-f 1.2,41 triazol-3-yl-sulphanyI)-N-(4-Tnethyl- 
thia2ol-2-yl) bcnzamidc 

1h-NN4R(CD30D) delta =2.32 (3H, s), 3.77 (3H, s), 6.56 (IH, d, J = 11.6 Hz), 6.62 (IH, s), 8,13 
(IH, d, J=8.0 Hz), 8.51(1H, s). 
KAB-MS(m/e)=365 (M+H)+. 

Production Example 46 



Preparation of 2-aniino-4-fluoro-5-(4,5-dimethyl-4H-ri,2,41 triazol-3-yl-sulphanyl)-N>(4-methyl' 
thiazoU2-yl) benzaniide 

1H-NMR(CD30D) delta =2.33 (3H, s), 2.43 (3H, s), 3.67(3H, s), 6.54 (IH, d, J = 11.6 Hz), 6.62 
(IH, s), 8.11 (IH, d, J = 7.6 Hz). 
FAB-MS(m/e)=379 (M+H)+. 

Production Example 47 
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Preparation of 2-amino-5-(4-methyl-5-tTifluoromcthyi-4H-[1 ,2,4] triazol-3-yl-sulphanyr)-N-(4- 
methyl-thiazol-2-yl) benzamide 

lH-NMR(CDCl3) 5 : 2.16 (3H, s), 3.68 (3H, s), 6.47 (IH, s), 6.63 (IH, d, J = 9.2 Hz), 7.35 (IPI, dd, 
J = 1.2Hz, 9.2 Hz), 7.87 (IH, d, J = 1.2 Hz). 
FAB-MS(niye)=415 (M-HH)+. 

Production Example 48 




Preparation of 2-amino-5-(2,5-dimethyl-2H-ri,2,41 triazol-3-yl-sulphanyl)-N-(4-niethyl-thia2ol-2- 
yl) bcnzamidc 

1H-NMR(CD30D) delta =2.25 (3H, s), 2.33 (3H, s), 3.84 (3H, s), 6.64 (IH, s), 6.79 (IH, d, J = 8.8 
Hz), 7.37 (IH, dd, J - 2.0, 8.8 Hz), 8.00 (IH, d, J - 2.0 Hz). 
FAB-MS(ni!c)=361 (M+H)+. 

Production Example 49 




Preparation of 2-amino-5-(4-methyi-4n-f 1 >2,41 triazoI-3-yl-sulphinyn-N-(4-methvl-thiazol-2-yl) 
benzamide 

1h-NIV1R(CD30D) delta =2.32 (3H, d, J = 0.8 Hz), 3.81 (3H, s), 6.62 (IH, s), 6.95 (IH, d, .1 = 8.9 
Hz), 7.54 (IH, dd, J - 2.2, 8.9 Hz), 8.26 (IH, d, J - 2.2 Hz), 8.57 (IH, s). 
FAB-MS(m/'e)=363 (M+H)+. 

Production Example 50 
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Preparation of 2-amino-5-(2-methvl-2H-f 1,2,41 triazol-3-vl-sulphaDvi)->J-(4'methyl4hiazol-2'y]) 
bcnzamidc 

llI-NMR(CDCl3) 5 : 2.21 (311, s), 3.84 (311, s), 6.01 (211, br), 6.69 (111, d, J = 8.4 IIz), 7.43 (HI, d, 
J = 8.4 Hz), 7.78 (JH, s), 7.83 (IH, s). 
KAB-MS(in/e)=347 (M+H)+. 

Production Example 51 



Preparation of 2-amino-4-methyl-5'(l-mcthyl-lH-imidazol-2-yl-sulphanyl)'-N-(4-methyl'thiazol'2- 
yl) benzamide 

lH-NMR(CDCl3) 5 : 2.35 (3H, s), 2.38 (3H, s), 3.71 (3H, s), 6.51 (IH, s), 6,56 (IH, s), 6.94 (IH, s), 
7.03 (IH, s), 7.93 (IH, s). 
FAB-MS(m/e)-360 (M4-n)+. 

Production/ Example 52 



Preparation of 2-amino-4-fluQro-5-(4-methyl-4H-f 1,2,4] tria2ol-3-yI-sulphany])-N-(4- 
hydroxymethyl-thiazol'2-yl) benzamide 

ln-NMR(CD30D) delta =3.78 (3H, s), 4.60 (2n, s), 6.58 (HI, d, Jh-F=1 l -4IIz), 6.93 (HI, s), 8.12 
(IH, d, Jh-K =7.7Hz), 8.52(1H, s). 
KAB-MS(m!e)=381 (M+H)+. 

Production Example 53 



Preparation of 2-aminO"4-methyI-5-(4-methyl-4H-r 1,2,41 triazol-3-yl-sulphanyl)-N-(4-methyl- 
thiazoU2-yl) benzamide 

1H-NMR(CD30D) delta =2.32 (3H, s), 2.34 (3H, s), 3.71 (3H, s), 6.63 (IH, s), 6.73 (IH, s), 8.02 
(IH, s), 8.48 (IH, s). 
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FAB-MS(m/e)=361 {M+H)+. 



Production Example 54 




Preparation of 2-amino-5-(4-nicthyl-4H-ri,2,41 triazoU3-yl-sulphanyl)-N'(2-mcthyl-thiazol-4->yl) 
bcnzamide 

1h-NMR(CD30D) delta =2.65 (3H, s), 3.72 (3H, s), 6.77 (IH, d, J = 8.8 Hz), 7.36 (IH, dd, J = 2.0, 
8.8 Hz), 7.51 (1 H, s), 7.89 (1 H, d, .1 = 2.0 Hz), 8.52 (IH, s). 
FAB-MS(m!e)=347 (M+H)+. 

Production Example 55 



Preparation of 2-amino-5-(4-methyl-4H-ri,2,41 triazol-3-yl-sulphanyl)-N-(6-methyl-pyridine-2-yn 
benzamide 

1H-N1V[R(CD30D) delta -2.47 {3H, s), 3.73 (3H, s), 6.78 (IH, d, J - 8.7 Hz), 7.01 (IH, d, J - 7.7 
Hz), 7.36 (IH, dd, J = 2.2, 8.7 Hz), 7.69 (IH, t, J = 7.7 Hz), 7.94 (IH, d, J = 2.2 Hz), 7.96 (IH, d, J = 
7.7 Hz), 8.51 (IH, s). 
FAB-MS(ni/e)=341 (M+H)+. 

Production Example 56 



Preparation of 2-amino-5-(5-isopropvl-4-mcthvl-4H-ri,2,41 triazol-3-yl-sulphanyl)-N-(4-mcthyl- 
thiazol'2-yl) bcnzamide 

lH-NMR(CD30D) delta =1.32 (6H, d, J = 6.9 Hz), 2.32 (3H, s), 3.09-3.13 (IH, m), 3.65 (3H, s), 
6.63 (IH, s), 6.77 (IH, d, J = 8.7 Hz), 7.35 (IH, dd, J = 2.2, 8.7 Hz), 7.99 (IH, d, J = 2.2 Hz). 
FAB-MS(m/e)=389 (M+H)+. 

Production Example 57 
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Preparation of 2-amino-4-fIuoro-5-(5-tert-butyM-methyl-4H-[U2,4] tria2ol-3"yl-suLphanyl)-N-(4- 
niethyl-thiazol-2-yl) beazamide 

1H-NMR(CD30D) delta =1.43 (9H, s), 2.33 (3H, d, J = LO Hz), 3.83 (3H, s), 6.63 (IH, s), 6.78 
(IH, J - 8.7 HzX 7.35 (IH, dd, J - 2.2, 8.7 Hz), 8.00 (IH, d, J - 2.2 Hz). 
FAB-MS(Tn/c)-403 (M+H)+. 

Production Example 58 



Preparation of 2-aiTiino-5-(5~hvdroxymethyl-2-methyl-2H-pvrazol-3-yl-'Sulphanyl)-N-(4-Tnethyl- 
thiazol-2-yl) benzamide 

1h-NMR(CD30D) delta =2.32 (3H, s), 3.86 (3H, s), 4.61 (2H, s), 6.63 (IH, s), 6.73 (IH, d, J = 8.8 
Hz), 7.18 (HI, d, J = 2.0, 8.8 Hz), 7.58 (HI, s), 7,81 (III, d, J = 2.0 Hz). 
FAB-MS(m/e)=376 (M+H)+. 

Production Example 59 



Preparation of 2-amino-5-ctbyl sulphanyl-N-(4-mcthyl-thiazol-2-yl) benzamide 
hl-NMR(CDCl3) 8:1.18 (3n, t, J = 7.2 Hz), 2.20 (30, s), 2.69 (2n, q, J = 7.2 Hz), 6.53 (HI, s), 
6.67 (IH, d, J = 8.8 Hz), 7.34 (IH, dd, J = 2.4, 8.8 Hz), 7.61 (IH, d, J = 2.4 Hz). 
HAB-MS{ni/e)=294 (IVI+H)+. 

Production Example 60 



Preparation of 2-amino-5-( thiazolo r5,4-b1 pyridine-2-yl-sulphanyl)-N-(4-methyl-thia2ol-2>yl) 






benzamide 
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1H-NIV1R(CD30D) delta =2.28 (3H, s), 6.61 (IH, s), 6.93 (IH, d, J = 8.8 Hz), 7.44 (IH, dd, J = 4.8, 
8.4 Hz), 7.53 (IH, dd, J = 2,4, 8.8 Hz), 8.07 (IH, dd, J = 1.6, 8.4 Hz), 8.19 (IH, d, J = 2.4 Hz), 8.37 
(III, dd, J - 1.6, 4.8 Hz). 
FAB-MS(ni/e)=400 (M+H)+. 

Production Example 61 



Preparation of 2-amino-5-(4'niethvl-4H-r 1,2,41 triazoI-3-vl-sulphanvl)"N>(5-hvdroxymethy[-4- 
inethyl-thia2ol-2-yl) benzamide 

1h-NMR(CD30D) delta =2.29 (3H, s), 3.71 (3H, s), 4.66 (2H, s), 6.78 (ll-l, d, J = 8.8 Hz), 7.36 
(IH, dd, J = 1.9, 8.8 Hz) 8.00 (IH, d, J = 1.9 Hz), 8.50 (IH, s). 
FAB-MS(m/e)=377 (M+H)+. 

Production Example 62 



Preparation of 2-animo-5-(4-methvl-4H-r 1,2,4] triazol-3-vl-sulphanyl)-N-(4-methoxvinethyl- 
thiazol-2-yl) benzamide 

1h-NMR(CD30D) delta =3.40 (3H, s), 3.72 (3H, s), 4.46 (2H, s), 6.80 (IH, d, J = 8.8 Hz), 7.00 
(IH, s), 7.39 (IH, dd, J = 2.0 Hz, 8.8 Hz), 7.99 (IH, d, J = 2.0 Hz), 8.51 (IH, s). 
FAB-MS(Tn/e)=377 (M+H)+. 

Production Example 63 



Preparation of 2-amino-5-(4,5-diniethyl-4H-f 1,2,41 triazol-3-yl-sulphanyl)-N-(2-mcthvl-thiazol-4- 
yl) benzamide 

^H-NMR(CD30D) delta =2.42 (3H, s), 2.65 (3H, s), 3.67 (3H, s), 6.53 (IN, d, J = 11.2 Hz), 7.49 
(IH, s), 7.99 (IH, d, J = 7.6 Hz), 
FAB-M$(ni/e)=379 (M+H)+. 
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Production Example 64 




Preparation of 2-aiTiino-4-fluoro-5-(4-methvl-4H-ri.2,41 triazole-3-yl-sulphanyl)-N-(2-methyl- 
thiazol-4-yl) bcnzamidc 

^H-NMR(CD30D) delta =2.65 (3H, s), 3.77 (3H, s), 6.54 (IH, d, J = 11.2 Hz), 7.49 (IH, s), 8.00 
(IH, d, J= 8.0 Hz), 8.49 (IH, s). 
FAB-MS{m/e)=365 (M+H). 

Production Example 65 



Preparation of 2-amino-5-(4-mcthyl-4H-r 1,2,41 triazol-3-yl-sulphanyl)-N-(5-mcthyl one [1,3,41 
thiadiazol-2'yl) henzamide 

lH-NMR(CD30D) delta "2.68 (3H, s), 3.71 (3H, s), 6.80 (IH, d, J - 8.4 Hz), 7.39 (H-I, dd, J - 2.0, 
8.4 Hz), 8.06 (IH, d, J = 2.0 Hz), 8.51 (IH, s). 
FAB-MS(m/e)=348 (M+H)+. 

Production Example 66 



Preparation of 2-amino-5-(4-isopropyl-4H-fl,2,41 triazol-3-yl-sulphany1)-N-(4'methyl-thiazol"2- 
yl) bcnzamidc 

lH-NMR(CDCl3) 5 : 1.47 (6H, d, J = 6.8 Hz), 2.33 (3H, s), 4.62 (IH, sep, J - 6.8 Hz), 6.00 (2H, br), 
6.55 (IH, s), 6.69 (IH, d, J = 8.4 Hz), 7.44 (IH, dd, J = 1.6, 8.4 Hz), 7.96 (IH, d, J = 1.6 Hz), 8.26 
(IH, s). 

FAB-MS(m/e)=375 (M+H)+. 
Production Example 67 
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Preparation of 2-amino-5-(4-tert-butyl-4II-[l ,2,4] triazol-3-yl'Sulphanyl)-N-(4-mcthyl-thia2ol-2- 
yl) benzamide 

lH-NMR(CDCl3) 5 : 1.74 (9H, s), 2.32 (3H, s), 5.98 (2H, br), 6.53 (IH, s), 6.70 (IH, d, J = 8.8 Hz), 
7.48 (IH, d, J = 8.8 Hz), 7.94 (IH, s), 8.22 (IH, s). 
FAB-MS{ni/e)=389 (M+H)+. 

Production Example 68 



Preparation of 3-amino-6-(l -methyl- in-imidazol-2-yl-sulphanyl)-pyridinc-2-carboxylic acid- 

thiazol-2-yl-amide 

lH-NMR(CDCl3) 5 : 3.75 (3H, s), 5.94 (2H, br, s), 6.95-7.05 (3H, ni), 7.21 (IH, br, s), 7-28 (IH, br, 
s), 7.51 (IH, d, J -3.9 Hz). 
FAB-MS(ni/c)=333 (M+H)+. 

Production Example 69 



Preparation of 3-amino-6-(l -methyl- in-imidazol-2-yl-sulphanyl)-pyridinc-2-carboxylic acid-(4- 
methyl-thiazol-2-yl)-amide 

^H-NMR(CDCl3) 5 : 2.39 (3H, s), 3.73 (3H, s), 5.93 (2H, br, s), 6.56 (IH, s), 6.91-7.00 (2H, m), 
7.16 (IH, br, s), 7.24 (IH. br, s). 
FAB-MS(m/c)=347 (M+H)+. 

Production Example 70 
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Preparation of 2-amino-5-thiocyanate-N-(4-niethyl-thiazol-2-yl) benzamide 
1H-NMR(CD30D) delta =2.32 (3H, s), 6.63 (IH, s), 6.87 (IH, d, J = 8.8 Hz), 7.47 (IH. dd, J = 2.0, 
8.8 IIz), 8.08 (III, d, J = 2.0 IIz). 
FAB-MS(Tn/e)=291 (M+H)+. 

Production Example 71 



Preparation of 2-amino-5-trifluoromethyl sulphanyl-N-(4-methyl-thiazol-2-yl) benzamide 
lH-NMR(CDCl3) 5 : 2.06 (3H, s), 6.58 (IH, s), 7.54 (IH, t, J = 8.0 Hz), 7.86 (IH, d. J = 8.0 Hz), 
7.99 (IH, d, J = 8.0 Hz), 8.20 (IH, s). 
FAB-MS(m/e)=3 1 9 (M+H)+. 

Production Example 72 



Preparation of 2-amino-5-(2-methoxy-phenyl sulphanyI)-N-(4-methyl-thiazol-2-yl) benzamide 
1H-NMR<CDC13) delta =2.26-2.33 (3H, ni), 3.90 (3H, s), 5.94 (IH, br), 6.52 (IH, d, J = 1.0 Hz), 
6.72-6.86 (4H, m), 7.09-7.15 (IH, m), 7.41 (IH, dd, J = 2.0, 8.5 Hz), 7.69 (IH, s). 
FAB-MS(m/c)=372 (M-HH)-i-. 

Production Example 73 



Preparation of 2-amino-4-fluoro-5-(4-methyl-4H-f 1,2,4] triazol-3-yl-sulphanyl)-N-(4- 

ethoxycarbonyl-thiazol-2-yl) benzamide 

IH-NMR (DMSO-dg) 5 : 1.31 (3H, i, J = 7.0 Hz), 3.64 (3H, s), 4.29 (2H, q, J = 7.0 Hz), 6.65 (IH, d, 
Jh-F =11-6 Hz), 7.29 (2H, brs), 8.09 (IH, s), 8.34 (IH, s), 8.57 (IH, s). 
FAB-MS(ni/e)=423 (M+H). 
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Production Example 74 




,0H 



Preparation of 2-amino-4-fluoro>5-(4-methyl-4H-[ 1,2,41 triazol-3-vl-sulphanvl)-N"(4-carboxvU 
thiazol-2"yl) bcnzamidc 

Ul-NMR(CDCl3) 8 : 3.81 (311, s), 6.62 (III, d, J h-F ==^1-0 Hz). 8.00 (111, s), 8.21 (III, d, J h-F 
=4.8 Hz), 8.57(1 H,s). 
FAB-MS(ni/e)=395 (M+H). 

Production Example 75 



Preparation of 2-amino-5-(l -methyl- lII-imidazol-2-yl-sulphanyl)-N-(4-methyl'thia2ol-2'-yn 
benzamide 

lH-NMR(CDCl3) 5 : 3.45 (3H, s), 3.70 (3H, s), 4.47 (2H, s), 5.82-5.86 (2H, brs), 6.64 (IH, d, J= 8.8 
Hz), 6.87 (IH, s), 6.96 (IH, s), 7.06 (IH, s), 7.37 (IH, dd, J = 1.6 Hz, 8.8 Hz), 7.88 (IH, d, J = 1.6 
Hz). 

FAB-MS(m/e)=376 (M+H)+. 
Production Example 76 



Preparation of 2-amino-5-(4-methyl-4H-f 1,2,41 triazol-3-yl-sulphanvl)-N-thiazolo [5,4-bl pyridine- 
2-yl-bcnzamidc 

Ill-NMR (DMS0-d6) 5 : 3.59 (3n, s), 6.80 (HI, d, J = 8.8 Hz), 7.30 (III, d, J = 8.8 Hz), 7.47 (HI, 
br), 8.07 (IH, br), 8.16 (IH, s), 8.44 (IH, d, J = 4.8 Hz), 8.57 (IH, s). 
FAB-MS(m/e)=384 (M+H)+. 

Production Example 77 
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Preparation of 2-ainino-5-(l-methyl-lII-imida2ol-2-yl-sulphanyl)-N-thiazolo r5,4-b1 pyridine-2-yl- 
benzamide 

1h-NMR{CD30D) delta =6.79 (IH, d, J = 8.8 Hz), 7.07 (IH, br), 7.24 (IH, br), 7.32 (IH, dd, J = 
2.0, 8.8 Hz), 7.49 (IH, dt, J = 4,8, 8.0 Hz), 8.02 (IH, d. J = 2.0 Hz), 8.10 (IH, d, J = 8.0 Hz), 8.43 
(IH, d, J = 4.8 Hz). 
FAB-MS(m/e)=383 (1VI+H)+. 

Pruductiun Example 78 



Preparation of 2-amino-4H fluoro-5-(4-mcthyl-4H-ri,2,41 triazol-3-yl-sulphanyI)-N-thiazoio [5,4- 
b] pyridine-2-yl-ben2amide 

^H-NMR (DMS0-d6) 5 : 3.62 (3H, s), 6.64 (IH, d, J = 12.0 Hz), 7.47 (IH, br), 8.05 (H-1, br), 8.33 
(IH, d, J = 8.7 Hz), 8.44 (IH, br), 8.55 (IH, s). 
FAB-MS(ni/e)=402 (M+H)+. 

Production Example 79 



Preparation of 2-aTnino-5-(4,5-dimethyl-4H-[],2,41 triazol-3-yl-sulphanyl)-N-(4-methoxymethyl- 
thiazol-2-yl) benzamide 

^H-Nlvni(CD30D) delta =2.41 (3H, s), 3.39(3H, s), 3.61 (3H, s), 4.45 (2H, s>, 6.77 (IH, d, J = 8.8 
Hz), 6.98 (IH, s), 7.36 (IH, dd, J = 2.4Hz, 8.8 Hz), 7.97 (IH, d, J = 2.4 Hz). 
FAB-MS(m/e)=391 (M+H)+. 

Production Example 80 
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Preparation of 2-amino-4-fluoro-5-(4,5-dimethyl-4H-[ 1,2,41 triazol-3-vl-sulphanyl)->J-(4- 
incthoxymcthvl-thiazol-2-vl) bcnzamidc 

hl-NMR (DMSO-dg) 8 : 3.14 (311, s), 3.60 (311, s), 4.38 (211, s), 6.61 (III, d, J = 12 Liz), 7.06 (III, 
s), 7.18-7.30 (2H, brs), 8.24 (IH, d, J = 8.0 Hz), 8.54 (IH, s). 
FAB-MS(m/e)=395 (M+H)+. 

Production Example 81 



Preparation of 2-aniino-4-fluoro-5-(l -methyl- lH-imidazol-2-vl-suIphanvl)-N-(4-mcthoxynicthyl- 
thiazol-2-yi) henzaTnide 

lH-NMR(CDCl3) 5 : 3.42 (3H, s), 3,76 (3H, s), 4.44 (2H, s), 6.08-6.18 (2H, brs), 6.35 (IH, d, J = 
10.4 Hz), 6.84 (IH, s), 6.93 (IH, s), 7.02(1H, s), 8.05 (IH, d, J = 7.6 Hz). 
FAB-MS(m/e)=394 (M+H)+. 

Pruduetiun Example 82 



Preparation of 2-ainino-4-fluorQ-5-(4,5-dimethyi-4H-[ 1,2,4] triazol-3-yl-sulphanyl)''N-(4- 
methoxymethyl-thiazol-2-yl) benzamide 

ln-NMR(CDCl3) 8 : 2.40 (3n, s), 3.40 (3n, s), 3.59 (3n, s), 4.41 (2n, s), 6.20-6.28 (211, brs), 6.30 
(IH, d, J = 10.8 Hz), 6.80 (IH, s), 8.10 (IH, d, J = 7.6 Hz). 
KAB-MS(ni/e)=409 (IV1+H)+. 

Production Example 83 



Preparation of 2-amino-5-( thiazol-2-yl-siilphanyl)-N-(4-methoxymethyl'thiazol-2-yl) benzamide 
lH-NMR(CDCl3) 5 : 3.43 (3H, s), 4.45 (2H, S), 6.24-6.30 (2H, brs), 6.51 (IH, d, J = 10.8 Hz), 6.88 
(IH, s), 7.19 (IH, d, J = 2.0 Hz), 7.65 (IH, d, J = 2.0 Hz), 7.92 (IH, d, J = 6.8 Hz). 
FAB-MS(m/e)=397 (M+H)+. 
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Production Example 84 




Preparation of 2-amino-5-( thiazol-2-yl-$ulphanylVN'thiazolo f5,4-b1 pyridine-2-yl-benzamidc 
1h-NMR(CD30D) delta =6.92 (IH, d, J = 8.4 Hz), 7.40 (IH, d, J = 3,6 Hz), 7.45-7.49 (IH, m), 7.53 
(IH, d, J = 8.4 Hz), 7.63 (IH, d, J = 3.6 Hz), 8.08 (IH, d, J - 8.0 Hz), 8.22 (IH, s), 8.43 (IH, d, J = 
4.8 Hz). 

FAB-MS(m/e)=386 (M+H)+. 
Production Example 85 



Preparation of 2-amino-5-(2-methoxy-5"methyl-phenoxy)-N-(4'methoxyniethyl-thia2oI-2-yl) 
benzaniide 

To methylene chloride solution (100 ml) of 5-fluoro-2-nitro- benzoic acid 7.84 g (42.4 mmol), three 
drops of N,N-dimethylformamide and oxalyl chloride 4,07 ml (46.6 mmol) were added dropwise 
under ice cooling, and on completion of the dropwise addition, the reaction liquor was stirred at room 
temperature for one hour. The reaction liquor was concentrated under vacuum, and acid chloride was 
obtained as a colourless oily substance. 

Triethylamine 7.00 ml (50.8 ramol) were added to methylene chloride solution (50 ml) of 2- 
aminothiazole 5.80 g (50.8 mmol), and thereafter, methylene chloride solution of previously 
obtained acid chloride (30 ml) was added dropwise under ice cooling, and on completion of the 
dropwise addition, the reaction liquor was stirred at room temperature overnight. IN-hydrochloric 
acid aqueous solution was added to the reaction liquor and was extracted with chloroform, and the 
organic layer was washed with water, saturated aqueous sodium bicarbonate solution, saturated aqueous 
sodium chloride solution and was dried, and was concentrated under reduced pressure. The obtained 
residue was purified using silica gel column chromatography (hcxanc : ethyl acetate = 2:1) (and 
amide body 7.20 g (60 % = yield) were obtained as straw-coloured solid. 
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Potassium carbonate 982 mg (7.11 mmol) and 2-mcthoxy-5-mcthylphcnol 982 mg (7.11 mmol) 
were added to N,N-dimethylfomianiide solution (10 ml) of the obtained amide body 200 mg (0.71 
mmol), and the reaction liquor was stirred at 100°C for 12 hours. The reaction liquor was 
concentrated under vacuum and the obtained residue was purified using silica gel column 
chromatography (hexane - ethyl acetate ester -2-1) and nitro body 278 mg {98 % - yield) were 
obtained as yellow solid. 

Iron powder 2.0 g were added to mixed solution of isopiopanol (5 ml) of the obtained nitro body 247 
mg (0.62 mmol) and saturated ammonium chloride aqueous solution (0.5 ml) and were heated under 
reflux for 30 minutes. 

The reaction liquor was filtered with eel lite, and thereafter concentrated under reduced pressure, and 
ethyl acetate and water were added to the residue, and the organic layer was washed with water, 
saturated aqueous sodium chloride solution, and after drying, it was concentrated under reduced 
pressure. The obtained residue was purified using silica gel column chromatography (hcxanc = ethyl 
acetate ester =2=1) and the tide compound 191 mg (84 % = yield) were obtained as straw-coloured 
solid. 

lH-NMR(CDCl3) 5 : 2.24 (3H, s), 2.32 (3H, s), 3.84 (3H, s), 5.46 (IH, br), 6.52 (IH, d, J = 1.0 Hz), 
6.66 (IH, s), 6.74 (IH, d, J = 8.9 Hz), 6.88 (2PI, s), 7.06 (IH, dd, J = 2.6, 8.9 Hz), 7.11 (IH, d, J = 
2.6 Hz). 

ESI-MS(m/e)=370 (M+H)+. 

In the same way as in the aforesaid Production Example 83, compound of Production Example 84 to 
Production Example 117 was obtained. 

Production Example 86 



Preparation of 2-amino-5-phenoxy-N-thiazol-2-yl-benzamide 

lH-NMR(CDCl3) 8 : 5.53 (2H, br), 6.76 (IH, d, J = 8.9 Hz), 6.83-6.87 (3H, m), 7.01 (IH, t, J = 7.3 
IIz), 7.08 (III, dd, J = 2.3, 8.9 Hz), 7.25-7.29 (311, m), 7.32 (HI, d, J = 2.3 Hz), 1 1.61 (III, br). 
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FAB-MS(in/e)=312 (M+H)+. 



Production Example 87 




Preparation of 2-aniino-5-(4-bromo-phenoxy)-N-thiazol-2-yl-benzaniide 

lH-NMR(CDCl3) 5 : 5.60 (2H, br), 6.75-6.82 (3H, m), 6.96 (IH, d, J = 2.6 Hz), 7.06 (IH, dd, J = 
2.6, 8.3 Hz), 7.37-7.84 (4H, m). 
FAB-MS(Tn/e)=392 {M+H)H-. 

Production Example 88 



Preparation of 2-amino-5-phenoxy-N-(4-hydroxymethyl-thiazol-2-yl) benzaniide 
lH-NMR(CDCl3) 5 : 4.38 {2H, d, .1 = 5.2 Hz), 5.14 (IH, t, J = 5.2 Hz), 5.53 {2H, br), 6.76 (H-T, d, J 
- 8.9 Hz), 6.83-6.87 (2H, m), 7.01 (IH, t, J - 7.3 Hz), 7.08 {IH, dd, J - 2.3, 8.9 Hz), 7.25-7.29 
(3H, m), 7.32 (IH, d, J = 2.3 Hz), 11.61 (IH, br). 
FAB-MS(ni/e)=342 (M+H)+. 

Production Example 89 



Preparation of 2-amino-5-( pyridine-4-yl-oxy)-N-(4-methyl-thiazol-2-yl) benzamide 
1H-NMR(CD30D) delta =2.32 (3H, d, J = 1.0 Hz). 6.44 (IH, s>, 6.55 (2H, d, J = 7.6 Hz), 6.92 (IH, 
d, J = 8.9 Hz), 7.38 (IH, dd, J = 2.7, 8.9 Hz), 7.87 (IH, d, J = 2.7 Hz), 8.03 (IH, d, J = 7.6 Hz). 
FAB-MS(m/e)=327 (M+H)+. 

Production Example 90 
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Preparation of 2-amino-5>(2-methyl-pyridine-5-yl-oxv)-N-(4-inethvl-thiazol-2-yl) benzamide 
lH-NiVIR{CD30D) delta =2.29 (3H, d, J = 1.0 Hz), 2.47 (3H, s), 6.62 (IH, d, J = 1.0 Hz), 6.85 (IH, 
d, J = 8.9 Hz), 7.04 (HI, dd, J = 2.7, 8.9 IIz), 7.21-7.28 (211, m), 7.48 (III, d, J = 2.7 IIz), 8.10 (111, 
d, J = 2.6 Hz). 

KAB-MS(m/e)=341 (M+H)+. 
Production Example 91 



Preparation of 2-amino-5-(3-methyl-phenoxy)-N-(4~methyl-thia2ol-2-yl) benzamide 
lH-NMR(CDCl3) 5 : 2.32 (6H, s), 6.53 (3H, d, J = 1.0 Hz), 6.71-6.77 (3H, m), 6.86-6.89 (IH, m), 
7.08 (IH, dd, J = 2.7, 8.9 Hz), 7.16-7.21 (2H, m). 
FAB-MS(ni!e)=340 (M+H)+. 

Production Example 92 



Preparation of 2-amino-5-phenoxy-N-{4-r2-(3,5-dimethyt-pyrazol-l-yl)-ethylVthiazol-2-yl) 
benzamide 

lH-NMR(CDCl3) 5 : 1,99 (3H, s), 2.22 (3H, s), 3.09 (2H, m), 4.21 (2H, m), 5.70 (IH, s), 6.43 (IH, 
s), 6.76 (HI, d, J = 9.0 IIz), 6.92 (HI, br. d, J = 7.5 IIz), 7.08 (211, m), 7.22 (HI, br, s), 7.25-7.38 
(2H, m). 

FAB-MS(m/e)=434 (M+H)+. 
Production Example 93 



Preparation of 2-amino-5-(4-fluoro-phenoxy)-N-(4-methvl-thiazol-2-vl) benzamide 
lH-NMR(CDCl3) 5 : 2.14 (3H, s), 5.53 (2H, s), 6.51 (IH, s), 6.75 (IH, d, J = 9.2 Hz), 6.78-6.83 
(2H, m), 6.93-6.97 (2H, m), 7.03-7.06 (2H, m). 
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FAB-MS(m/e)=344 (M+H)+. 



Production Example 94 




0^ 



Preparation of 2"amino-3,5-diphcnoxy)-N-(4-methyl-thia2ol-2-yl) bcnzamide 
lH-NMR(CDCl3) 5 : 2.31 (3H, d, J = 0.9 Hz), 6.53 (IH, d, J = 0.9 Hz), 6.76 (IH, d, J = 2.4 Hz), 6,88 
(2H, dd, J = 1.0, 7.7 Hz), 6.91-7.38 (9H, in). 
FAB-MS(m/e)=4 1 8 (M+H)+. 

Production Example 95 



Preparation of 2-aniino-5-(2-methoxy-phenoxy)-N-(4-methyl-thia2ol-2-yn benzamide 
lH-NMR(CDCl3) 5 : 2.25-2.27 (3H, m), 3.86 (3H, s), 6.51 (IH, s), 6.73 (IH, d, J = 9.2 Hz), 6.80- 
6.90 (2H, m), 7.04-7.10 (4^ m). 
FAB-MS(m/e)=356 (M+H)+. 

Production Example 96 



Preparation of 2-amino-5-(2-hydroxy-phenoxy)-N-(4-methyl-thiazol-2-yl) bcnzamide 
iH-NMR(CDCl3) 5 : 2.27 (3H, s), 5.53 (IH, br), 6.52 (IH, s),.6.18-6.21 (3H, m), 6.94-7.06 (3H, 
m), 7.14 (IH, s). 
FAB-MS(m/e)=342 (M+H)+, 

Production Example 97 
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Preparation of 2-amino-5-(2,4-difluoro-phcnoxy)-N-(4-nicthyl-thiazol-2-yl) bcnzamidc 
llI-NMR(CDCl3) 8 : 2.15 (311, s), 5.51 (III, br), 6.51 (HI, d, J = 1.0 IIz), 6,71-6.93 (411, m), 7.00- 
7.09 (2H, m). 

FAB-MS(in/e)=362 (M+H)+. 
Production Example 98 



Preparation of 2-amino-5-(2-hydroxyniethyI-phenoxy)-N-(4-methy]-thiazol-2-yl) benzamide 
^H-NMR(xCDC13) delta =2.20 (3H, d, J = 1.0 Hz), 4.73 (2H, s), 6,49 (IH, d, J = 1.0 Hz), 6.67 (IH, 
dd, J = LI, 8.1 Hz), 6.72 (HI, d, J = 8.9 Hz), 7.01-7.16 (3H, m), 7.10 (HI, d, J = 2,6 Hz), 7.39 (HI, 
dd, J= 1.6, 7.5 Hz). 
FAB-MS(ni/e)-356 (M+H)+. 

Production Example 99 



Preparation of 2-amino-5-(2-acetyl-phenoxy)-N-(4-methyl-thiazol-2-yl) benzamide 
lH-NMR(CDCl3) 5 : 2.16 (3H, s), 2.61 (3H, s), 5.63 (2H, brs), 6.50) IH, s), 6.72 (IH, d, J = 8.4 Hz), 
6,78 (HI, d, J = 8.4 IIz), 7.04-7.11 (211, m), 7.20 (HI, s), 7.27-7.37 (HI, m), 7.79 (HI, dd, J = 7.7, 
1.8 Hz). 

FAB-IVIS(TTi/e)=368 (M+H). 
Production Example 100 



Preparation of 2-amino-5-r2-(l-hydroxy-cthyl)-phenoxy1-N-(4-methyl-thia2ol-2-yl) benzamide 






©Rising Sun Communications Ltd. 



WO03/080585 Al 

Caution : Post-Edited Machine Translation 



75 



lH-NMR(CDCl3) 5 : 1.56 (3H, d, J = 6.6 Hz), 2.27 (3H, s), 4.59 (2H, brs), 5.21 (IH, q, J = 6.6 Hz), 
6.52 (IH, s), 6.71 (IH, d, J = 8.6 Hz), 6.75 (IH, d, J == 8.6 Hz), 7.04-7.11 (2H, m), 7.14-7.18 (IH, 
m), 7.21 (HI, d, J = 2.9 Hz), 7.50 (HI, d, J = 7.3 Hz). 
FAB-MS(m/e)=370 (M+H). 

Production Example 101 



Preparation of 2-aniino-5-(2-carboxy-phenoxv)-N-(4-methyl-thiazol-2-yl) benzamide 
hl-NMR (DMS0-d(5) 5 : 2.25 (311, s), 6.73 (III, s), 6.81 (III, d, J = 8.9 Hz), 6.82 (III, d, J = 7,6 
Hz), 7.00 (IH, dd, J = 2.6, 8.9 Hz), 7.07-7.12 (IH, m), 7.39-7.42 (IH, m), 7.62 (IH, d, J = 2.6 Hz), 
7.71 (IH, d, J = 7.6Hz). 
FAB-MS(m/e)-370 (M+H)+. 

Production Example 102 



Preparation of 2-aniino-5-(2,6-diniethoxy-phcnoxy)-N'(4-methyl-thiazol-2-yl) benzamide 
iH-NMR(CDCl3) 5 : 2.33 (3H, d, J = 1.1 Hz), 3.80 (6H, s), 6.52 (IH, d, J = 1.0 Hz), 6.65-6.71 (3H, 
m), 6.98-7.02 (2H, m), 7.11-7.18 (IH, m). 
FAB-MS(m/e)=386 (M+H)-i-. 

Production Example 103 



Preparation of 2-amino-5-(2,6-dihydroxy-phenoxy)-N-(4-methyl-thiazQl-2-vl) benzamide 
^H.NMR(CDCl3) 8 : 2.30 (3H, s), 6.47-6.50 (IH, m), 6.49 (IH, s), 6.54-6.58 (3H, ni), 6.94-7.03 
(2H, ni). 

FAB-MS(m/e)=358 (M+H)+. 
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Production Example 104 




Preparation of 2-aTnino-5-(2-methyl siilphany1-phenc)xy)-N-(4'methy]'thiazo]-2-y1) henzamide 
^H-NMR(CDCl3) 5 : 2.26 (3H. d, J- 1.0 Hz), 2.46 (3H, s), 6.51 (IH, d, J ~ 1.0 Hz), 6.74 (IH, d, J " 
9.4 Hz), 6.75 (IH, d, J=9.2 Hz), 7.05-7,11 (4H, m), 7.23-7.26 (IH, m), 
FAB-MS(m/e)=372 (IVH-n)+. 

Production Example 105 

Preparation of 2-amino-5-phenoxy-N-(4-methoxymethyl-thiazol-2'yl) benzamide 
lH-NMR(CDCl3) 8 : 3.34 (3FI, s), 4.24 (2H, s), 5.50-5.70 (2H, brs), 6.75 (IH, d, J = 8.4 Hz), 6.84 
(2H, d, J = 7.6 Hz), 7.01 (IH, t, J = 7.6 Hz), 7.06-7.09 (2H, m), 7.25 (2H, t, J = 7,6 Hz), 10.4- 
10.5(1H, brs). 

FAB-MS(m/e)-356 (M+H)+. 
Production Example 106 

Preparation of 2-amino-5-phenoxy -N-thiazolo [5,4-b] pyridin-2-yl benzamide 
lH-NMR(CDCl3) 5 : 6.79 (IH, d, J = 8.8 Hz), 6.83 (2H, d, J = 8.8 Hz), 7.04 (IH, t, J = 8.8 Hz), 7.10 
(IH, dd, J = 2.4, 8.8 Hz), 7.26-7,30 (3H, m), 7.31 (IH, dt, J = 4,8, 8.0 Hz), 7.76 (IH, d, J = 8.0 Hz), 
8.49 (IH, d, J-4.8 Hz). 
FAB-MS(m/c)=363 (M-fH)+. 

Production Example 107 




Preparation of 2-amino-5-phenoxy-N-[4-(l -methyl- lH-imidazol-2-yl-sulphanyl niethyl)-thiazol-2- 
yll benzamide 
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lH-NMR(CDCl3) 5 : 3.40 {3H, s), 4.15 (2H, s), 6.55 (IH, s), 6.75 (IH, d, J = 8.8 Hz), 6.87 (IH, s), 
6.91 (2H, d, J = 7.2 Hz), 7.03-7.1 1 (3H, m), 7.25 (IH, dd, J = 2.8Hz, 8.8 Hz), 7.30 (2H, t, J = 7.2 
Hz). 

FAB-MS(m/e)=438 (M+H)+. 
Production Example 108 



Preparation of 2-amino-5-(4-fluoro-2-methoxy-phenoxy)-N-(4-methyl-thiazoI-2-vl') bcnzaniide 
^H-NMR(CDCl3) 5 : 2.31 (3H, d, J = 1.0 Hz), 3.84 (3H, s), 6.53 (IH, d, J = 1.0 Hz), 6.56-6.63 (IH, 
m), 6,73 (IH, d, J = 8.8 Hz), 6.74 (IH, d, J = 10.0 Hz), 6.84 (IH, dd, J = 5.7, 8.8 Hz), 7.03 (IH, dd, J 
= 2,6, 8.8 Hz), 7.06 (IH, d, J = 2.6H2). 
FAB-MS(m/e)=374 (M+II)+. 

Production Example 109 



Preparation of 2-aniino-3-phenoxy-5-(2-methyl sulphanyl-phcnoxy)-N-(4-methyl-thiazoi-2-yl) 
bcnzaniide 

^H-NMR(CDCl3) 5 : 2.27 (3H, s), 2.43 (3H, s), 6.53 (IH, s), 6.72-6.75 (IH, m), 6,77 (IH, d, J = 2.5 
Hz), 6.90 (IH, d, J - 2.5 Hz), 7.03-7.07 (4H, m), 7.11-7.23 (2H, m), 7.33-7.38 (2H, m). 
FAB-MS(m!c)=464 (M+H)+. 

Production Example 110 



Preparation of 2-amino-5-(2-N,N-dimethylaminomethyl-phenoxy)-N-(4-methyl-thiazol-2-yl) 
bcnzaniide 
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Ui-NMR(CD30D) delta =2.30 (3H, s), 2.56 (6H, s), 3.97 (2H, s), 6.63 (IH, s), 6.79-6.88 (2H, m), 
7.02-7.1 1 (2H, m), 7.26-7.32 (IH, m\ 7 A3 (IH, d, J = 7.5 Hz), 7.48 (IH, s). 
FAB-MS(m!e)^383 (M+II)+. 

Production tlxample 111 



Preparation of 2-amino-5-phenoxy-N-r4-(4-methvl-4H-r 1,2,41 triazol-2-vI-sulphanvl tnethyl)- 
thiazol-2-yl1 benzamide 

^H-NMR(CDCl3) 5 : 3.45 (3H, s), 4.39 (2H, s), 5.50-5.70 (2H, brs), 6.76 (IH, d, J = 8.8 Hz), 6.82 
(IH, s), 6.92 (2H, d, J = 7.6 Hz), 7.06-7.11 (2H, m), 7.20 (IH, d, J = 2.4 Hz), 7.31 (2H, t, J = 7.6 
Hz), 8.09 (IH, s), 9.70-9.90 (IH, brs). 
FAB-MS(m/c)=439 (M4-H)+. 

Production Example 112 



Preparation of 2-amino-5-(4-fluoro-2-methyl sulphanyl-phenoxy)-N-(4-niethyl-thiazol-2-yl) 
benzamide 

lH-NMR(CDCl3) 5 : 2.18-2.23 (3H, m), 2.42 (3H, s), 6.51 (IH, d, J = 0.9 Hz), 6.68-6,77 (3H, m), 
6.84-6.93 (IH, m), 7.04 (IH, dd, J = 2.2, 8.6 Hz), 7.10 (IH, d, J = 2.2 Hz). 
FAB-MS(m/e)=390 (1VH-H)+. 

Production Example 113 



Preparation of 2-amino-5-(4-fluoro-2-methylsulfonyl'phenoxy)-N-(4-methyl-thiazol-2-yl) 
benzamide 



lH-NMR(CDCl3) 5 : 2.18 (3H, s), 3.27 (3H, s), 5.69 (IH, br), 6.50 (IH, s), 6.75 (IH, d, J = 8.9 Hz), 
6.81 (IH, dd, J = 4.0, 8.9 Hz), 7.06 (IH, dd, J - 2.4, 8.9 Hz), 7.13-7.22 (IH, m), 7.31 (IH, d, J = 2.4 
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Hz), 7.73 (IH, dd, J = 3.0, 7.3 Hz). 
FAB-MS(m/c)=422 (M+H)+. 

Production Example 114 




Preparation of 2-amino-5-(4-fluoro-2-methyl suiphinyl-phcnoxy) -N-(4-mcthvl-thiazol-2-yl) 
benzaniide 

lH-NMR(CDCl3) 6 : 2.28-2.34 (3H, m), 2.67 (3H, s), 6.54 (IH, s), 6.68-6.80 (2H, ra), 7.01-7.09 
(2H, m), 7.28 (IH, d, J = 2.7 Hz), 7.63-7.70 (IH, m). 
FAB-MS(m/e)=406 (M+H)+. 

Production Example 115 




Preparation of 2-amino-5-(2-mcthylsulfonyl-phcnoxy)-N-(2-mcthyl-thiazol~4-yl) benzamide 
lH-NMR(CDCl3) 5 : 2.62 (3H, s), 3.33 (3H, s), 5.60 (2H, brs), 6.77 (IH, d, J = 8,8 Hz), 6.85 (IH, d, 
J = 8.1 Hz), 7.09 (IH, dd, J = 8.8, 2.6 Hz), 7.20 (IH, dd, J = 7.7, 7.7 Hz), 7.31 (IH, d, J = 2.6 Hz), 
7.50 (IH, ddd, J = 8.1, 7.7, 1.6 Hz), 7.53 (IH, s), 8.05 (1 H, dd, J = 7.7, 1.6 Hz), 8.86 (IH, brs). 
FAB-MS(mye)=404 (M+H)+. 

Production Example 116 

Preparation of 2-amino-5-(2-methyl sulphinyi-phenoxy)-N-(2-methyl-thiazol-4-yl) benzamide 
lH-NMR(CDCl3) 5 : 2.64 (3H, s), 2.90 (3H, s), 5.57 (2H, brs), 6.71 (IH, d, J = 8, IHz), 6.76 (IH, d, 
J = 8.8 Hz), 7.02 (IH, dd, J = 8.8, 2.6 Hz), 7.24 (IH, d, J = 2.6 Hz), 7.29 (IH, dd, J = 7.7, 7.7 Hz), 
7.37 (IH, ddd, J = 8,1, 7.7, 1.7 Hz), 7.54 (IH, s), 7.92 (IH, dd, J = 7.7, 1.7 Hz), 8.73 (IH, brs). 
FAB-MS(ni/e)=388 (M+H)+. 
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Production Example 117 




Preparation of 2-amino-3-phenoxy-5-(2-methvlsulfonyl-phenoxy)-N-(4-inethvl-thiazol'2-yl) 

benzamide 

lH-NMR(CDCl3) 5 : 2.33 (3H, s), 3.28 (3H, s), 6.54 (IH, s), 6.81 (IH, d, J = 2.4 Hz), 6.86 (IH, d, J 
- 7.8 Hz), 7.05 (2H, d, J = 8.2 Hz), 7.16-7.22 (2H, ni), 7.19 (IH, d, J = 2.4 Hz), 7.37 (2H, t, J = 8.2 
Hz), 7,50 (IH, dt, J = 1.4, 7.8 Hz), 8.04 (IH, dd, J = 1.4, 7.9 Hz). 
FAB-MS(m/e)~496 (M+H)+. 

Possible Application in Industry 

Novel amino benzamide derivative or a pharmacologically acceptable salt thereof represented by 
formula (1) in accordance with this invention has glucokinase activation action and is usefiil to 
therapy and/or preventions of for example diabetes mellitus, preventions of complication of diabetes 
mellitus such as for example diabetic nephropathy, diabetic retinopathy, diabetic neurosis or diabetic 
arteriosclerosis or the like. 

Patent Ciaims 

(1) A compound or the pharmacologically acceptable salts thereof represented by formula (1) 

O 



(wherein,. denotes -S(0)p-A, -S-(0)q-B or -0-D (wherein p and q may be the same or different, 
and denote an integer of 0 to 2, and A denotes CI -CIO alkyl group of the straight chain which may 
be substituted by R**'. B and D each independently denote the R*^ which may be substituted by R^*', 
and R^ denotes straight or branched chain C1-C6 alkyl group which may be substituted by hydrogen 




(I) 
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atom, halogen atom or R'". XI and X2 each independently denote N or CH. (wherein XI and X2 
docs not simultaneously comprise N). Formula (II) 




(II) 

denotes a monocyclic or bicyclic heteroaryl group having nitrogen atom adjacent to the carbon atom 
bonded to amide group(said heteroaryl group may be substituted by R'^), (wherein R*** denotes R*' or 
a hydrocarbon group which may be substituted by R", and R'^ denotes a hydrogen atom, amino 
group, carbamoyl group, carbamoyl amino group, carbamoyloxy group, carboxyl group, cyano group, 
sulphamoyl group, trifluoromethyl group, halogen atom, hydroxy group, formyl group, straight chain 
C1-C6 alkyl group, cyclic C3-C9 hydrocarbon group, aralkyl group, N-aralkyl amino group, N,N- 
diaralkyl amino group, aralkyloxy group, aralkyl carbonyl group, N-aralkyl carbamoyl group, aryl 
group, arylthio group, N-arylamino group, aryloxy group, aryl sulphonyl group, aryl sulphonyloxy 
group, N-arylsulfonylamino group, aryl sulphamoyl group, N-aryl carbamoyl group, aroyl group, 
aroxy group, C2-C6 alkanoyl group, N-C2-C6 alkanoyl amino group, C1-C6 alkylthio group, N-Cl- 
C6 alkyl sulphamoyl group, N,N-di-CI-C6 alkyl sulphamoyl group, CI -C6 alkyl sulphinyl group, Cl- 
C6 alkylsulfonyl group, N-C1-C6 alkylsulfonyl amino group, C1-C6 alkoxy group, CI-C6 alkylamrno 
group or C1-C6 alkoxycarbonyl group, and R*^ denotes phenyl group, naphthyl group, isoxazolyl 
group, isothiazolyl group, imidazolyl group, oxazolyl group, thiazolyl group, thiadiazolyl group, 
thienyl group, triazolyl group, tetrazolyl group, pyridyl group, pyrazinyl group, pyrimidinyl group, 
pyridazinyl group, pyrazolyl group, pyrrolyl group, pyranyl group, fuiyl group, furazanyl group, 
imidazolidinyl group, tetrahydrofuranyl group, piperazinyl group, piperidinyl group, pyrrolidinyl 
group, morpholino group, isoquinolyl group, isoindolyl group, indolyl group, ethylenedioxy phenyl 
group, methylenedioxyphenyl group, quinolyl group, pyrido thiazolyl group, dihydroindolyl group, 
tetrahydroquinolinyl group, tetrahydroiso quinolinyl group, benzimidazolyl group, benzoxazolyl 
group, benzothiazolyl group, benzotriazolyl group or benzofuranyl group).]. 

(2) A compound in accordance with Claim 1, wherein R*^ of A denotes R^" or the hydrocarbon 
group which may be substituted by R"*, R*^ of B denotes phenyl group, isothiazolyl group, imidazolyl 
group, oxazolyl group, thiazolyl group, thiadiazolyl group, thienyl group, triazolyl group, tetrazolyl 
group, pyridyl group, pyrimidinyl group, fury! group, ethylenedioxy phenyl group, 
methylenedioxyphenyl group, pyrido thiazolyl group, benzimidazolyl group, benzothiazolyl group or 
benzotriazolyl group which may be substituted by R^°, and also R*^ of B denotes R'" or the 
hydrocarbon group which may be substituted by R^^\ R'^ of D denotes phenyl group, naphthyl group, 
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pyridyl group, pyrazinyl group, pyrimidinyl group, ethylenedioxy phenyl group, 
mcthylcncdioxyphcnyl group or quinolyl group which may be substituted by R*^ and R^** of D 
denotes R"^ or hydrocarbon group which may be substituted by r'", and R**^ of R^ denotes R*" or 
the hydrocarbon group which may substitute by R*'', and R'^ of the heteroaryl group represented by 
formula (11) is R**^ or, the hydrocarbon group which may be substituted by R^'^, and heteroaryl group 
of formula (II) is thiazolyl group, imidazolyl group, isothiazolyl group, 1,2,4-thiadiazolyl group, 
1,3,4-thiadiazolyl group, triazolyl group, oxazolyl group, isoxazolyl group, pyrazinyl group, pyridyl 
group, pyrimidinyl group, pyrido thiazolyl group or benzothiazolyl group, and R*'* is hydrogen atom, 
carbamoyloxy group, caiboxyl group, cyano group, trifluoromethyl group, halogen atom, hydroxy 
group, C1-C6 alkyl group of straight chain, cychc saturated C3-C9 hydrocarbon group, aralkyi group, 
aryl group, arylthio group, aroyl group, aroxy group, C1-C6 alkyl group of straight chain, C1-C6 
alkylthio group, C1-C6 alkylsulfonyl group, C1-C6 alkoxy group or C1-C6 alkoxycarbonyl group, 
and R*^^ is hydrogen atom, carbamoyl group, carboxyl group, sulphamoyl group, trifluoromethyl 
group, halogen atom, hydroxy group, aralkyi group, aryl group, arylthio group, aryl sulphonyl group, 
aroyl group, aroxy group, C1-C6 alkylthio group, C1-C6 alkyl sulphinyl group, C1-C6 alkylsulfonyl 
group, C1-C6 alkoxy group, C1-C6 alkoxycarbonyl group or C3-C6 cycloalkyl oxy group. 

(3) A compound in accordance with Claim 1, wherein R^^ of A is R""* or the hydrocarbon group 
which may be substituted by R"^, R'^ of B is phenyl group, imidazolyl group, oxazolyl group, 
thiazolyl group, thiadiazolyl group, triazolyl group, tetrazolyl group, pyridyl group, pyrimidinyl 
group, ethylenedioxy phenyl group, methylenedioxyphenyl group or pyrido thiazolyl group which 
may be substituted by R'°, R^** of B is R"^ or the hydrocarbon group which may be substituted by 
R^'^. R'^ of D is phenyl group, naphthyl group, pyridyl group, ethylenedioxy phenyl group or 
methylenedioxyphenyl group which may be substituted by R*°. R*° of D is the hydrocarbon group 
which R"^ or may be substituted by R"^. RIO of R^ is the hydrocarbon group which may substitute 
R"^ or by R^'^. R'*^ is hydrogen atom, carboxyl group, trifluoromethyl group, halogen atom, 
hydroxy group, C1-C6 alkyl group of straight chain, cyclic saturated C3-9 hydrocarbon group, CI-C6 
alkoxy group, C1-C6 alkoxycarbonyl group, C\-C6 alkylthio group or CI -C6 alkylsulfonyl group, 
and R'^ of heteroaryl group of formula (II) is the hydrocarbon group which R*'^ or may be substituted 
by R^^ 2, heteroaryl group of formula (II) is thiazolyl group, imidazolyl group, isothiazolyl group, 
1,2,4-thiadiazolyl group, 1,3,4-thiadiazolyl group, triazolyl group, oxazolyl group, isoxazolyl group, 
pyrazinyl group, pyridyl group, pyrimidinyl group, pyrido thiazolyl group or benzothiazolyl group. 
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(4) A compound in accordance with Claim 1, wherein R'^* of A is the hydrocarbon group which R" ^ 
or may be substituted by R"^. R^^ of B is phenyl group, imidazolyl group, oxazolyl group, thiazolyl 
group, thiadiazolyl group, triazolyl group, pyridyl group, pyrimidinyl group, ethylenedioxy phenyl 
group, methylenedioxyphenyl group or pyrido thiazolyl group which may be substituted by RIO. R'^ 
of B is the hydrocarbon group which R^^^ or may be substituted by R'*^. R'~ of D is phenyl group, 
naphthyl group, pyridyl group, ethylenedioxy phenyl group or methylenedioxyphenyl group which 
may be substituted by R^°. R^° of D is R*^^ or the hydrocarbon group which may be substituted by 
R'*^. R*^ of R^ is R'^^ or the hydrocarbon group which may substitute by R*^^ R^^^ is hydrogen atom, 
carboxyl group, trifluoromethyl group, halogen atom, hydroxy group, straight chain C1-C6 alkyl 
group, cyclic saturated C3-C9 hydrocarbon group, C1-C6 alkoxy group, CI -C6 alkoxycarbonyl 
group, C1-C6 alkylthio group or C1-C6 alkylsulfonyl group, and R^^ of formula (II) is R^'"* or the 
hydrocarbon group which may be substituted by R*^^. R^^"* is hydrogen atom, carboxyl group, 
trifluoromethyl group, halogen atom, hydroxy group, aryl group, arylthio group, straight chain Cl- 
C6 alkyl group, C1-C6 alkylthio group, C1-C6 alkoxy group or C1-C6 alkoxycarbonyl group. 

(5) A compound in accordance with Claim 4, wherein R* in formula (1) is -S(0)p-A or -S-(0) q-B. 

(6) A compound in accordance with Claim 4, wherein R* in formula (1) is -0-D. 

(7) A compound in accordance with Claim 3, wherein XI and X2 in formula (I) are both CH. 

(8) A compound in accordance with Claim 3, wherein either one of XI and X2 in formula (1) is 
nitrogen atom. 

(9) A compound in accordance with Claim 4, wherein XI and X2 in formula (1) are both CH. 

(10) A compound in accordance with Claim 4, wherein either one of XI and X2 in formula (1) is 
nitrogen atom. 

(11) A glucokinasc activator, wherein the effective ingredient comprises a compound in accordance 
with any of Claims 1 to 10. , - 

(12) A therapeutic agent and/or preventative agent of diabetes mellitus, wherein the effective 
ingredient comprises a compound in accordance with any of Claims 1 to 10. 
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(13) A therapeutic agent and/or preventative agent of diabetes mcllitus or obesity, wherein the 
effective ingredient comprises a compound in accordance with any of Claims 1 to 10. 

(14) A therapeutic agent and/or preventative agent of obesity, wherein the effective ingredient 
comprises a compound in accordance with an as either of Claims 1 to 10. 
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